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The Estes Steam Engine. 

This is a Leavenworth (Kansas) engine. Our Eastern readers 
— manufacturers of engines especially, who for so long a time 
have supplied the Western market with stea.m motors — will 
look with curiosity 
at an engine built 
in the far West and 
which displays in 
its design and con- 
struction all the re- 
finements of mod- 
ern practice. 

The engine is pro- 
vided with variable 
cut-off, full stroke 
exhaust, and Tre- 
main's balance 
valves. The piston 
is also furnished 
with Estes patent 
piston packing de- 
vice, all of which 
are hereafter de 
scribed. Economy 
of fuel, ere the rail- 
roads had made 
such inroads upon 
the timber supply 
of the country, was 
a consideration of 
little importance. 
The increasing cost 
of fuel from year 
to year, and the 
close competition in 
all kinds of manu- 
facturing business, 
now render it im- 
perative that every 
avenue of waste 
shall be closed. 
From being a ques- 
tion of secondary 
importance, econo- 
my of fuel is fast 
becoming one of 
primary interest in 
many parts of the 
country. It thus 
happens that the 
demand throughout 
the West for finer 
engines is annually becoming greater. 

It is claimed for the Estes engine that it 
meets this growing want, and that not only 
economy of fuel but economy in first cost and 
in current expenses for repairs, are also se- 
cured by the simple and strong construction 
of its working parts ; and also that while its 
working will compare with any of the more 
expensive engines in market, it will not give 
trouble and annoyance by the necessity of fre- 
quent repairs. 

A detailed description of the improvements 
combined in the engine will show the grounds 
upon which these claims are based. 

Fig. 1 is a perspective view, from which our 
readers will gain a good idea of the general 
design as well as most of the details of the 
construction. Fig. 2 is a plan view, with sec- 
tional view of the cylinder and valve cham- 
bers, showing the induction and eduction ports 
and valves, etc. Figs. 3, 4, and 5 are respec- 
tively an elevation and a section of the cam, 
which operates the induction valve, a sec- 
tion of the cylinder and valve chambers and a 
section of the beam. Figs. G and 7 show the 
method of packing pistons employed, to which 
we shall call special attention in the proper 
place. 

A, Fig. 2, is the cylinder, B the piston, C the 
steam chest or chamber, D the exhaust cham- 
ber. These chambers are cylinders attached 
to opposite sides of the cylinder, A, and of the 
same length as A. The induction ports are 
shown on the side of the cylinder next to the 
steam chamber, C, and the eduction ports on 
the other side communicating with the exhaust chamber, D. 
These ports are entirely distinct from each other. 

Each chamber has a double piston valve, consisting of 
two heads connected by a rod, as shown, the heads working 



in suitable seats. The course of admission and exhaust will 
easily be traced in the section of the cylinders without further 
description. When the steam spaces between the heads of 
the valves are filled with steam, the latter transmits its press- 
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ure equally to the heads in opposite directions, and thus ac- 
curately balances the valves. Openings are made in the seats 
which allow the steam to pass under and lessen the friction 
of the valves 



The induction valve is worked by the rod, E, and the ex- 
haust valve by the rod, F. The former is connected with the 
adjustable steel-pointed cam, G, Figs. 1, 3, and 5, which cam 
revolves in the yoke, II, Fig. 1, to which the valve rod, E, is 

attached. The cam, 
G, is attached to 
the end of a small 
shaft sustained by 
a bracket, which 
shaft is turned by 
a pinion meshing 
into a gear wheel, 
with an equal num- 
ber of teeth, on the 
main shaft, so that 
the cam revolves 
once for every rev- 
olution of the shaft. 
The cam, G, is 
formed intwo parts, 
I and J. By means 
of the screw, K, the 
position of I may 
be varied on the 
part J, so as to cut 
off the steam at any 
desired point of the 
stroke. 

The exhaust valve 
is moved by a crank, 
L, Figs. 1 and 2, on 
the end of the wrist 
of the pitman, by 
means of the cam, 
M, Fig. 1, working 
in the yoke, N. 

The inventor does 
not confine himself 
to the use of cams 
excl isi vely f or m ov ■ 
ing either of the 
valves ; eccentrics 
may be used if de- 
sired . 

The exhaust is 

kept open during 

the entire stroke, 

thus obviating all 

back pressure upon 

the piston. The 

camand yoke.work- 

ing the exhaust 

valve, make one full stroke backward and 

another forward during each revolution of the 

main shaft. Its movement being short is 

quickly made, and it then moves loosely in 

the yoke until the piston has made the full 

stroke, so that no back action takes place, no 

matter at what point the steam is cut off. 

Figs. 6 and 7 are respective!}' a perspective 
view and a section of a piston packed by the 
Estes system. A are the packing rings, which 
are of the ordinary kind. Within these rings 
is placed a parted ring, B, with a wedge-shaped 
section as shown in Fig. 7. Within the ring, 
B, is another parted ring, C, also with a wedge- 
shaped section, the lower edge being cut off 
somewhat as shown, and so placed that its in- 
clined face acts upon the inclined face of the 
ring, B ; D is the annular base of the ring, E 
the radial braces of the piston head, and G 
the follower. When the latter is forced to- 
ward the head by the screws, F, the ring, C, is 
forced inward, expanding the ring, B, and 
through it the packing rings, A. 

The chests are cast with the cylinder in one 
piece. All joints are ground in. The valves be- 
ing cylindrical, a much larger area of opening 
is produced in the same length of travel than 
can be obtained by any flat slide valve. The 
valves are so constructed that they clearthem- 
selves of any sedimentthat may work through 
from the boiler in consequence of foaming or 
surplus of water, the rings being surrounded 
by steam and working half over the seats at 
every stroke. Each engine is provided with 
extra starting valves on each end of the cyl- 
inder for the purpose of starting the engine off its center. 
The slides are completely boxed in to prevent dirt from get- 
ting on the wearing parts, and each slide is provided with 
four brass gibs which can be readily packed up to a gage 
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mark. The main wearing parts are provided with -patent 
oilers. The fly wheel is made in segments, all the joints be- 
ing planed to fit perfectly. Each bolt in the hub is turned 
and chase J, and every hole reamed, leaving no possible room 
for play. A hollow wrought iron pitman is used instead of 
the usual solid rod. 

We have thus attempted to place before our 
readers the peculiarities of this engine of the 
West. Its merits are spoken of in terms of 
high praise by parties now using it in exten- 
sive establishments. 

The improvements described are covered by 
two patents obtained through the Scientific 
American Patent Agency by Philip Estes. 
The patents are dated respectively Feb. 28, 
1871, and May 2,1871. 

For further information address Great 
Western Manufacturing Company, Leaven- 
worth, Kansas. 

Xlie General Oceanic Circulation. 

The temperature sounding?, taken in the 
Lightning and Porcupine Expeditions, with 
trustworthy instruments, have shown:— (1.) 
That in the channel of from 600 to 700 fathoms 
depth which lies between the North of Scot- 
land, the Orkney and Shetland Islands, and the Faroes, there 
is an upper stratum of which the temperature is considerably 
higher than the normal of the latitude ;while there is a stratum 
occupying the lower half of this channel, of which the temper- 
ature ranges as low as from 32° to 29"-5; and a " stratum of 
intermixture" lyingbetweenthese two, in which the tempera- 
ture rapidly falls— as much as 15° in 100 fathoms. (2.) That off 
the coast of Portugal, beneath the surface stratum, which 
(like that of the Mediterranean) is superheated during the 
summer by direct solar radiation, there is a nearly uniform 
temperature down to about 800 fathoms ; but that there is a 
" stratum of intermixture " about 200 fathoms thick, in which 
the thermometer sinks 9° ; and that below 1,000 fathoms, the 
temperature ranges from 39° down to about 36°-5, (3.) That 
in the Mediterranean the temperature beneath the super- 
heated surface stratum is uniform to any depth ; being at 
1,500 or 1,700 fathoms whatever it is at 100 fathoms, namely 
from 56° to 54°, according to the locality. To these may be 
added (4) the observations recently made by Commander 
Chimmo, with the like trustworthy thermometers, which, in 
lat. 3° 181'S., and long. 95° 39' E., gave 35°-2 as the. bottom 
temperature at 1,806 fathoms and 33° - 6 at 2,306 fathoms. 
These seem to be the lowest temperatures yet observed in 
any part of the deep ocean basins outside the polar area. 

It is clear, therefore, that very strong evidence now exists, 
that instead of a uniform deep sea temperature of 39°, which 
on the authority of Sir James Ross, by whom the doctrine 
was first promulgated, and of Sir J. Herschel, by whom it 
was accepted and fathered, had come to be generally accepted 
in this country at the time when the recent deep sea explora- 
tions commenced, not only is the temperature of the deeper 
parts of the Arctic basin below the freezing point of fresh water 
but the temperature of the deepest parts of the great oceanic 
basins, even under the equator, is not far above that point. 
And it seems impossible to account for the latter of these 
facts in any other mode, than by assuming that polar water 
is continually finding its way from the depths of the polar 
basins along the floor of the great oceanic areas, so as to 
reach or even to cross the equator. And as no such deep 
efflux could continue to take place without a corresponding 
indraught to replace it, a general circulation must be assum- 
ed to take place between the polar and equatorial areas, as 
was long since predicted by Pouillet. — Nature. 

DISCUSSION ON ME. HAKDING'S PAPEK, ENTITLED "THE 
APPLICATION OF STEAM TO CANALS," CONCLUDED IN 
OUE LAST ISSUE.— NO. 1. 



gineer, led him to turn his attention upon the subject, and 
he was put in communication with some of the leading men 
in the canal interest, and the late Mr. Richard Walker, M. P. 
for Bury, took an active part in promoting his views. The 
difficulty, however, was to move the canal interest. At that 
time, they hardly believed that railways would be carried 
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Mr. Hyde Clarke said he might contribute a small per- 
sonal portion to the history of the subject, having been one 
of the minor actors in this movement from about 1836 to 
1840, when he was one of those who had the misfortune to 
be an inventor, although, happily, he had escaped figuring in 
the satirical list given in the paper, which was probably ow- 
ing to his having escaped the hands of their friend, Mr. 
Newton, the patent agent. He recollected that, being a 
young man, he gave his own views without much reference 
to what other people had done, and some of his first publica- 
tions on the subject, in the Railway Magazine, having attract- 
ed some attention, he was attacked by a leading man in Liv- 
erpool, who accused him of plagiarizing his ideas. Since 
that time, he had always been very careful how he published 
anything as original ; but it always happened that when any 
subject of real importance was engaging the attention of the 
public, a number of persons were engaged upon it, and each 
thought himself the first, and was ready to treat any of his 
contemporaries who broached the same ideas as having bor- 
rowed them from him. His attention had been attracted to 
the subject from having seen the great advantage to traffic 
in the Netherlands, which had been developed for centuries, 
and in his early days it was a regular part of the tourist's 
scheme to make a journey by the canal boat. It was always 
recommended by the " Murray " of that day ; and, though 
there were no Cook's tourists then, those who did venture 
abroad generally made a rule to carry outj at any rate, that 
portion of the programme. When so large a portion of the 
passenger traffic was carried in that way in Holland; he could 
not but contrast it with our own canal sy stem, although at that 
time a certain number of passengers did avail themselves of 
that means of transit, even on the Grand Junction Canal. 
Hi:; branch of practice; then, as ft railway and hydraulic en- 



out, the whole landed interest being arrayed against them ; 
but it was even then held by many eminent men that canals 
should be utilized to a much greater extent e.'en than they 
were, but they would never stop railways, any more than 
they would ordinary roads. That necessity existed then, 
and it existed none the less now, when the commerce of the 
country was so much developed, and there was a great field 
for the extension of the same enterprise in India. At that 
time, in 1837 and 1838, the case was fully proved by many 
eminent men, who turned their attention to the subject, but 
the prejudice among the canal directors it was impossible to 
make head against. It was proved that a high speed could 
be obtained without injuring the canals, but the system was 
then in a transitional period, the directors being principally 
half superannuated, or the successors or sons of the old di- 
rectors, and/the companies either paying very good dividends 
or very bad ones, the directors were not inclined to make any 
outlay in such a way. Although he had long since ceased to 
take an active interest in such a subject, he must say it was 
one well worthy of attention, and he hoped it would be taken 
up in a practical way by those who were competent to deal 
with it and could influence public opinion. 

Mr. Newton said, he should like Mr. Harding to give fuller 
information on the peculiar construction of the propeller, 
which he considered was so peculiarly eligible for canal navi- 
gation. It was not described in sufficient detail in the pa- 
per, and he hardly understood its peculiarities from the dia- 
gram. 

Mr. Harding said, the propeller was constructed rather dif- 
ferently to those in ordinary use. The propeller was four 
and a half feet in diameter, with six and a half pitch. The 
peculiar construction of the blades, as shown in the drawing, 
was for the purpose of getting a strong pull on the water. 
The propeller, being in the bow, drew the boat along, and in- 
sured the water reaching it without any obstruction, or any 
of the difficulties which had been found in the case of pro- 
pellers at the stern. In fact, on looking over some papers 
read in the early season of 1867, before the Institution of 
Civil Engineers, it was mentioned that one great disadvan- 
tage of propellers in canal boats being placed at the stern 
was, that if the space between the boat and the bottom of the 
canal were not sufficient for a quick passage of water, a large 
amount of force would be expended in churning the water 
against the bottom of the canal. Now, in this boat, that dif- 
ficulty would be obviated. The water passed down the slop- 
ing channel under the boat, and along the bottom to the 
stern ; the force was dissipated by the time the broken wa- 
ter reached the surface, so that there was no lateral wave. 
If there were any objection, which he had not seen, urged to 
the water being forced down in shallow water, it could readi- 
ly be obviated by putting across the opening, under the pro- 
peller, a thin plate of iron, which would prevent any down- 
ward action, and pass all the water directly aft. The water 
was distributed so evenly, that if there were a strong wind on 
the canal, which canted the boat a little, the bubbles could 
be seen rising up a little on the weather side. The cylinder 
of the engine was eight inches in diameter, and they con- 
sumed a tun of coal in each twenty -four hours, which gave a 
speed of three miles an hour, with two hundred tuns of car- 
go. He had seen a boat, loaded to almost that extent, and 
towing another boat with an equal load, keep up a speed, 
including lockages and stoppages, of two and three fourths 
miles an hour. 

Mr. Newton said, Mr. Harding seemed to consider the im- 
portant point was to place the propeller at the bow, in a chan- 
nel so arranged as to cause the water to pass under the bot- 
tom of the vessel and rise at the stern, thus preventing any 
lateral wash. He recollected an invention, patented some 
few years ago by an American gentlemen, whose name ho did 
not recollect, in which the same thing was done, though it 
was effected in a somewhat different manner. He employed 
two paddle wheels, the paddle wheels being enclosed in a 
cylinder, and allowed to project beyond, and were placed in- 
side the vessel, parallel with the keel. By actuating the cyl- 
indrical paddles; they acted on the water below, and there 
being a space left for them to project, they threw the water 
back, just in the way Mr. Harding had explained, the effect 
being that the vessel was propelled along without causing 
any lateral wash. The invention was tried in the north of 
England, and was f»und snowssful; but, owing to the diifU 



culty of moving canal companies, referred to by Mr. Hyde 
Clarke, and the inventor being obliged to return to America, 
the invention had not been practically carried out to any ex- 
tent. With reference to the system of pulling vessels by 
hauling on ropes laid at the bottom of the canal, he knew of 
an instance in which it had been found to answer very well 
indeed. This was in Hungary, whore it was 
carried out by Mr. Murray Jackson, who had 
a very ingenious way of overcoming the dif- 
ficulty which had been previously found in 
this system, namely, that in order to get a 
sufficient adhesion to the rope, it was nipped 
so tightly that the rope was soon destroyed. 
He overcame that difficulty by passing it 
over several grooved pulleys, six, eight, or 
even a dozen, having the pressure wheel at 
top forced down by springs. By this means 
he got sufficient grip upon the rope, with- 
out in the slightest degree damaging it- 
Mr. Olrick said, every one who knew the 
labor involved in collecting such a mass of 
information would appreciate Mr. Harding's 
labors in writing the present paper, and, as an 
engineer he must say that the system de- 
scribed seemed far superior to any thing of 
the kind. It had this advantage, that it was 
if properly protected, to those disadvantages 



not exposed, 

that propellers often were when placed at the stern, of get- 
ting ropes and other matters entangled in them, nor would 
it have the effect of sending the wash of the water against 
the bank of the canal, and interfering with the foot path. It, 
however, appeared to him, that there ought to be, near the 
stern, a slight slope, so as to allow the water to get up more 
gradually ; but that was a matter of detail, which would, no 
doubt, be altered by simple experience. As for comparing 
steam power with horse power, either with regard to econo- 
my or other advantages, it was not necessary to say a word, 
because it is so well known already. It was quite a mystery 
to him that proprietors of canal boats did not make use of the 
knowledge of engineers, who were only too willing to serve 
them, and to produce practical inventions for navigating ca- 
nals much more quickly than at present. It was an undoubt- 
ed fact, that many of the railways were so overloaded with 
goods transport, that most deplorable accidents happened in 
consequence, and if a system of quick and cheap canal navi- 
gation were arranged, he was quite sure it would have a ben- 
eficial effect on the railways. As an engineer, he must con- 
gratulate Mr. Harding on the scheme he had brought for- 
ward, and he hoped it would reap that commercial success 
which, after all, was the great test of merit. 

Mr. Hamilton Towle said, Mr. Newton had described, in a 
very brief manner, a system of propelling boats with two 
wheels, but did not state whether they were at the bottom, 
the side, or the top. With regard to the invention described 
by Mr. Harding, it had many advantages. When a boat was 
heavily laden it squatted, and would drop on the bottom; but 
when Mr. Harding's invention was applied to it, the water 
being drawn in at the bow and drawn under, instead of al- 
lowing it to drop, raised it up, so that by that system the 
boat could carry a larger load in the same canal than any 
other. About a fortnight ago, when atOstend.he met the en- 
gineer in charge of the whole of the canals through Belgium, 
who described to him a system about to be tried, at the ex- 
pense of the man who proposed it. It consisted of a traction 
engine going along the bank, and drawing the canal boat by 
means of a rope. It appeared to him that this plan would 
never answer, inasmuch as the pull of the rope would tend 
to bring the engine and the rope together. In the case of 
the boat, that might be avoided by steerage, but he did not 
understand what was to prevent the engine being pulled 
overboard. If ropes along the bottom of the canal were 
used, it would be very awkward when two boats were pull- 
ing on the same rope, and wanted to pass in opposite direc- 
tions. It would be something like two trains meeting on a 
single line of rails. 

Willow Leaf Tea. 

Mr. Medhurst, the British Consul at Shanghai, says " the 
preparation of the willow leaf for mixture with tea is openly 
openly practiced in the villages on the Hong-keu side of tho 
Soo-chow Creek, and it has become an industry which claims 
an important share of the attention of the villages of that 
and other localities. The banks of the numerous creeks are 
planted with willow trees, the young leaves of which are 
collected in April and May, very much in the way that 
the tea leaf is gathered. The produce is then collected in 
heaps on the hard threshing floors of the hamlets, and is al- 
lowed to undergo a mild fermentation in the sun. The 
leaves are then manipulated, similarly to those of the ordi- 
nary tea plant. They are sorted into kinds, according to 
sizes, and afterwards roasted in common tea ovens. The ap- 
pearance of the stuff, after this treatment, is not unlike that 
of the genuine article, and it is carried to Shanghai, and 
there intermixed with pure tea, at a ratio of from ten to twen- 
ty per cent. The cultivation and preparation of willow 
leaves were begun in Shanghai about ten years ago, and 
have increased year by year. The poorer classes near Shang- 
hai have for a long period consumed this leaf as an infusion 
in place of tea, the latter being too expensive for them to 
purchase." 

As far as he can gather, its use is productive of no ill ef- 
fect, but its flavor has not the slightest resemblance to any 
known tea. The cost of the article cannot exceed 2d. per 
pound, but when mixed with tea, and so sold to foreigners, 
it must represent a very large profit to the producers. 

Ho thinks the interference ni tho authorities with regard 
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to this spurious manufacture, may shortly be necessary, for 
the purpose, if not of its actual prohibition (which may not 
be possible), at all events, of placing it under such control as 
that foreigners may be in a position to satisfy themselves as 
to the quantity produced, and the proportion used in mixing, 
so that the adulterated article may take its proper position 
in the tea market. From inquiries instituted through the 
superintendent of police, it transpires that there are at this 
moment about 400 piculs — say 53,000 pounds — of this willow 
leaf in the course of preparation at various drying houses in 
the foreign settlements at Shanghai. The probable amount 
made up last season is estimated at not less than 3,000 piculs, 
or 400,000 pounds. He is not aware that any analysis of the 
properties of the willow leaf has yet been made at Shanghai, 
but attention to the above facts will doabtless bring about an 
investigation of the kind, which is certainly demanded in 
the general interest, by the rapid expansion which is exhib- 
iting itself in this feature of the tea trade. 

EXPERIENCES OF A BUREAU OFFICER, 

[Extract from a speech of Hon. S. S. Fisher, late Commissioner of Patents. 



A gentleman called on me to solicit a place. I informed 
him that an examination would be necessary. He seemed in 
nowise disconcerted, but said he hoped it would be as easy 
as that which he had passed a few years before upon his ap- 
pointment at the Treasury. He then proceeded to inform 
me that having applied for office there, he received a letter 
notifying him that, at a time to be thereafter designated, he 
might appear before a board of examiners, and, if found 
qualified, would receive his appointment. 

A few days afterward, while awaiting the summons to the 
dreaded examination, he received another letter in these 
words : 

Sir : Having been examined and found qualified, you are 
hereby appointed a second class clerk in the Treasury Depart- 
ment at a salary of $1,400. 

I assured him that he would find our examination a very 
different affair. He accordingly sat down at a table in my 
room, and some simple questions were propounded. After 
studying on them for a time, he complained of headache, and 
asked permission to withdraw. The next morning he came 
again, and proposed to finish his examination. No objection 
was made, but new questions were substituted. As soon as 
he perceived that the interrogatories were not the same as 
those of the day before, he declined, with much dignity, to 
proceed, and abandoned the pursuit of the coveted position. 
Another defect in the pass examination system was, that 
when it was merely a question of qualified or not qualified, 
it was impossible to satisfy the candidate or his friends that 
the test had been fairly applied, or that the result was to be 
accepted as a finality. Unsuccessful candidates were clamor- 
ous for a re-examination. Their Congressmen inspected the 
record and thought that the marks ought to be higher, and 
were always sure that no one else could have answered such 
questions any better than their proteges. 

Great difficulty was experienced in giving the places to 
the best men, for every man who had technically passed the 
ordeal, although saved as by fire, was much offended if not 
appointed. Now as the number of candidates always ex- 
ceeded the places to be filled, it seemed to be a pity to put 
men into the places who were just able to prove that they 
were not absolutely unfit, when it was nearly certain that a 
different system would disclose the fact that there were bet- 
ter men among the other applicants. In short, this method, 
while decreasing the number of applicants by a small per- 
centage, left the greater number of candidates in the field, 
while the head of the department was still beset with all 
the weapons of influence, political services, fulsome flattery, 
.and importunate persistence. 

These considerations led me in June, 1869, having four va- 
cancies in the corps of second assistant examiners, and hav- 
ing seventeen candidates for the places, to propose to the 
Secretary of the Interior to fill the positions by a competitive 
examination. He cordially approved of the plan, and the 
system of competitive examinations, thenceforth to be the 
rule of appointment in the Patent Office, was inaugurated. 
The candidates were summoned, and the announcement was 
made that, on a day named, a set of written questions would 
be propounded to them, which they would be expected to an- 
swer in writing. The answers were to be marked by impar- 
tial examiners, and the four whose marks were highest 
of the seventeen were to receive the appointment. Each 
man was seated at a separate table, and furnished with paper, 
pens, and ink. The questions were proposed in sets of ten 
each, and no one was allowed to leave the room until the 
set was answered. The candidates marked each sheet of 
paper by a private mark, letter, or word, and were not al- 
lowed to sign their names or otherwise to give any clue to 
their identity. They were instructed to write their real 
names and the private mark by which their exercises were 
signed upon a slip of paper, and to inclose it in a blank 
sealed envelope. 

The answers were collected and laid before a committee, 
who were not acquainted with the candidates. Each ques- 
tion was read in turn, and then each answer was read and 
marked upon the margin — the lowest mark being 0, and the 
highest 100. When all the answers had been valued, the 
total marks of each candidate were added up and placed op- 
posite the private mark by which alone he was thus far 
known. The highest four were designated for appointment, 
no one, not even the Commissioner, knowing who they were. 
On the following day the candidates assembled in the 
Commissioner's room, and the averages were read in connec- 
tion with the private marks only. Each man therefore knew 
his own marks without being able to say what were those of 



his competitors. The sealed envelopes were then opened in 
the presence of all, and the names of the successful parties 
were, for the first time, ascertained and publishhed. 

If there is a more impartial mode of examination than this, 
I have also to be informed of it. At every examination that 
was held, the candidates uniformly bore testimony to the en- 
tire fairness of the whole proceeding. 

Of course, all preliminary questions as to moral character, 
political soundness, physical stamina, and the like were set- 
tled before the candidate was permitted to take part at all, 
and attention was also paid to the fair distribution of places 
among the unrepresented sections of the country. There 
were those who at once suggested that such examinations ex- 
cluded men of years and practical experience, and opened the 
door of public office only to school boys. Men who wanted 
office, and who were full of years and empty of knowledge, 
were swift to urge this objection to a system which excluded 
them from the public service. But the facts do not sustain' 
this objection. Tables were prepared founded upon the re- 
sults of this examination, and of another held in the follow- 
ing winter for the same grade of assistants, in which twenty- 
four candidates participated. These tables show the follow- 
ing results : 

FIRST EXAMINATION. 

Number, 1 ; age, 22 ; born in Ohio ; high school education ■ 
practical experience, 3^ years machinist ; army or navy 
none ; office service, 1 month. 

Number, 2 ; age, 20 ; born in Virginia ; collegiate education ; 
practical experience, 2 years engineer ; army or navy, 3 years ; 
office service, 21 months. 

Number, 3 ; age, 20 ; born in Maine ; collegiate education ; 
practical experience, 2 years cabinet maker ; army or navy, 
none ; office service, 2 months. 

Number, 4 ; age, 28 ; born in West Virginia ; academy edu- 
cation ; practical experience, 8 years printer ; army or navy, 
2^ years ; office service, 2 years. 

SECOND EXAMINATION. 

Number, 1 ; age, 40 ; born in Vermont ; collegiate educa- 
tion ; practical experience, 5 years ; army or navy, none ; 
office service, none. 

Number, 2 ; age, 40 ; born in England ; common school ed- 
ucation ; practical experience, none ; army or navy, 2i years ; 
office service, 2J years. 

Number, 3 ; age, 37 ; born in Pennsylvania ; collegiate edu- 
cation ; practical experience, n»ne ; army or navy, 1 year ; 
office service, 2 months. 

Number, 4 ; age, 33 ; born in Connecticut ; collegiate edu- 
cation ; practical experience, leather manufacturing ; army 
or navy, none ; office service, none. 

It will thus be seen that the young and the old, the practi- 
cal and the theoretical, those in and those out of the office, 
were fairly represented. Nearly every one of the present 
corps of second assistant examiners has been appointed after 
passing through one of these competitive examinations, and I 
do not hesitate to say that so intelligent and efficient a body 
of men have never before been seen in the Patent Office. The 
system was at once applied to the clerkships and higher 
grades of examiners with the happiest results ; and I do not 
think it extravagant to say that, if the same plan were 
in all adopted the departments, and rigidly and impartially 
adhered to, the number of employes might safely be reduced 
one third. 

Every bureau officer knows that he must carry on his rolls 
some superannuated, some imbecile, some drunken, and some 
ignorant clerks, and as his work must be done, he must have 
more able bodied and able minded clerks to make up the de- 
ficiency. To reduce the number while the system of appoint- 
ment and retention remains as it is, would in nowise relieve 
the bureau from the proportion of drones to working bees 
which swells the total beyond the number needed if all were 
first class men. The Patent Office could not have been run 
with less clerks than it employed, such as they were, but if 
some of them had been changed off for better men a less 
number could have been employed. As it was, we managed 
to run the Office during the year 1869 with a reduction of fif- 
teen from the number which Congress had actually appro- 
priated for, but it was found necessary to keep this fact a 
profound secret, as we well knew that if it were known 
Congressmen would be upon us in shoals, demanding that the 
vacancies should be filled by their friends (since the places 
had been provided by law), whether we wanted the men or 
not. I say Congressmen ; by this, of course, I mean some 
Congressmen. There are men in both Houses who are as 
pure and public spirited as can be desired ; men who will 
never ask for offices, or who, when they do ask, so put their 
requests that they assist rather than hinder a faithful execu- 
tive officer ; men who are heartily in sympathy with all sug- 
gestions looking to reform in the civil service, and who 
always stand ready to adopt such legislation as may be need- 
ful for that purpose. I wish that I could name them all. If 
I speak of Davis, Garfield, Coburn, Jenckes, Hoar, and Stev- 
enson in the House, and of Trumbull, Schurz, Morrill, of 
Vermont, Wilson, and Patterson in the Senate, it is not be- 
cause they stand alone, or are even more worthy of mention 
than some others, but .because my own personal experience 
made me grateful for their zeal in the cause and their encour- 
agement for the labor on its behalf which I was endeavoring 
to perform. 

The system of competitive examinations offers the only 
fair mode of making selection among many candidates, and 
the candidates are always many. It was found to be so 
efficient in our office that upon the'examination of the Census 
Bureau it was so far adopted as to confine appointments 
within the limits of certain averages, selecting first from the 
highest. As may be supposed, this did not please politicians. 
The theory which they desire to establish is beautifully il- 
lustrated in the recent case in the Toledo distr ct, where the 
removal of capable officers and the filling of their places with 
his own nominees was demanded as a perquisite of a member 
of Congress. 



A gentleman called upon me and said he wanted a clerk- 
ship for a friend in his district. I replied, " I have already a 
man from your district." 

" Who is he ? " 

" I don't know him. He is a young man, with a good war 
record, who has lately passed a competitive examination for 
a higher grade, having already occupied a lower position in 
the office, in which he has acquitted himself with great credit," 

" Well, turn him out, he never did me any good." 

" Why should I turn him out? He is faithful and able, a 
soldier, and a Republican." 

"I tell you he never did me any good. I hope you mean 
to show us the usual courtesy of allowing us to Select the 
nominees from our own districts." 

In fact, I did not mean to do it, and in as polite language 
as I could command I told him so ; and the result was that 
the Patent Office had no more determined foe on the floor of 
the House than this gentleman thenceforward became. I 
wish I were able to say that there were no more like him, 



TJie Treatment of Mortar. 

Much of the mortar used in buildings is unfit for the pur- 
pose, and much of that which is good is prepared by tho 
workman mechanically, according to a given recipe, and not 
because he understands the reasons which make certain pro- 
portions of sand and lime endure better than others. The 
following practical lines by Mr. A. C. Smeaton, the author of 
a valuable work on building, not only afford instruction re- 
garding the preparation of mortar, but give the reasons why 
it should be treated in the manner described : 

" When mortar is to be used in a situation where it will 
dry quickly, it should be made with as little water as possi- 
ble ; but it is better that the mortar should dry gradually anil 
slowly, as it then becomes more indurated. It is stated by 
some writers that mortar is injured by keeping, and under 
one condition, exposure to the air, it is ; but if excluded from 
the air, it is rather benefited than injured. Pliny , tates 
that the Roman builders were prohibited by law from using 
a mortar that was less than three years old ; and attributes 
the stability of all their large buildings to this circumstance. 
But when old mortar is used, it should be well beaten up 
before it is employed. The reader must not, however, sup- 
pose that these remarks justify the exposure of mortar to the 
air for a considerable time before it is used, a practice very 
common, but highly improper. The practice probably arose 
from the difficulty which workmen sometimes find in slaking 
the lime, in consequence of its being insufficiently burnt, or 
containing a large portion of argillaceous mattar. But of all 
other things, it is important to use good lime, and to soak tho 
bricks which are to be bedded before they are laid ; for if tins 
bricks are dry, they imbibe the moisture of the cement, and 
destroy its quality. There are two things which cause mor- 
tar and cements generally to crack — too small a quantity of 
sand, and too rapid exhalation of the water. There must 
always be a contraction ; but it is least in those mortars 
which contain the greatest proportion of sand ; for it is the 
moistened lime which contracts during the process of drying. 
All mortars may, for a time, be affected by atmospheric 
changes, and especially by alternate wetting and freezing-, 
but this is most remarkable in those which are liable to 
crack. A mortar which sets without cracking will always 
stand afterward." 



WJiat tlio Microscope Reveals*-Witli a Moral. 

Lewenboeck tells us of an insect seen with the microscope, 
of which twenty-seven millions would only equal a mite. 

Insects of various kinds may be seen in the cavities of a 
grain of sand. 

Mold is a forest of beautiful trees, with the branches, 
leaves, and fruit. 

Butterflies are fully feathered. 

Hairs are hollow tubes. 

The surface of our bodies is covered with scales like a fish ; 
a single grain of sand would cover one hundred and fifty of 
these scales, and yet a scale covers five hundred pores. 
Through these narrow openings the sweat forces itself like 
water through a sieve. 

The mites make five hundred steps a second. 

Each drop of stagnant water contains a world of animated 
beings, swimming with as much liberty as whales in the sea, 

Each leaf has a colony of insects grazing on it, like cows on 
a meadow. 

Moral. — Have some care as to the air you breathe, the food 
you eat, and the water you drink. — Home and Health. 

Medical Microscopy. 

It is difficult, says the American Journal of Microscopy , to 
imagine how any physician can practice with satisfaction to 
himself and for the good of his patients, without the aid of 
the microscope. In all the recent text books relating to 
pathological anatomy, diagnosis, and other departments of 
medicine, constant allusion is made to the developments of 
the microscope in throwing light on the essential nature of 
disease. We hold that the physician who ignores microscop- 
ic analysis and investigation is not fit to treat obscure and 
complicated disease. As an illustration of this a case came 
under the care of the writer — of a gentleman who for years 
had suffered intensely from dyspeptic symptoms accompanied 
by great mental depression — so peculiar as to deprive him of 
nearly all social enjoyment, or business energy. He had 
been treated by many physicians but got no relief. His 
urine had never been analyzed. Upon placing a portion of 
the sediment, prepared according to Dr. Bird's directions, un- 
der a moderate power, the specimen showed the presence of 
a large quantity of the crystals of oxalate of lime. The 
diagnosis was now clear enough, and the treatment plainly 
indicated. A complete recovery followed in a few weeks. 
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Self-actlns Brick machine. 

Among the exhibits in the Pottery Machine Annexe, at the 
International Exhibition, in London, is a self-acting brick, 
architectural mold, and drain pipe machine, invented by Mr. 
J. D. Pinfold, of the Warwickshire works, Rugby. Its ap- 
pearance and construction are at once striking and ingenious ; 
it consists of a strong iron frame, one end of which carries 
the mixing apparatus or pug mill, which is nearly horizon- 
tal, and is seen to the left in our engraving. The clay is fed 
into this mixer, in which are two parallel shafts armed with 
a series of cutters, and revolving in opposite directions. On 
the shafts at intervals a.e fixed a set of scrapers, which clear 
the sides of the mill of the clay and keep it well under the 
control of the knives. The clay is thoroughly amalgamated by 
the action of the blades, and is, at the same time, carried for- 
ward to a pair of rollers, one above 
and one below, placed a quarter 
of an inch apart. Apair of cheeks; 
one at each side of the rollers, 
serve to guide the clay between 
the rollers. By an ingenious ar- 
rangement, the clay is lubricated 
while passing through the roll- 
ers, the water being conveyed to 
it through the cheeks, which com- 
municate by a tubing with a 
small cistern overhead. From the 
rollers the clay is delivered into 
a compressing chamber, and 
thence to the mold, from whence 
it is seen in our engraving issu- 
ing in a continuous stream on to 
an endless traveling band carried 
over two rollers. The mold cham- 
ber is fitted with a lubricating 
apparatus, the water issuing from 
the sides and corners of the mold 
near its mouth in a very thin 
film. By this means the clay is 
lubricated as it leaves the ma- 
chine, which gives it a smooth 
glossy surface. 

The stream of molded clay 
having reached the end of the 
traveling band, it passes under 

the operation of the cutting wheel. This part of the appa- 
ratus is carried by a triangular-shaped framing, at each of 
the angles of which is a friction pulley gearing into the inner 
rim of the cutting wheel, and serving to keep it in a proper 
position. The cutting wheel is driven by a pinion on a shaft 
under the machine and which gears into teeth formed on the 
periphery of the wheel itself. This wheel has a central bear- 
in y in a portion of the triangular framing, and it carries a 
number of wires arranged as spokes. There is, however, no 
weight brought on this central bearing, which merely holds 
the cutting wires in tension. As the stream of clay passes 
through this wheel, it is cut up into fine square bricks which 
are carried on a traveling delivery, to the end of the machine. 
If the cutting wheel were set at right angles to the direction 
of the clay the latter would be cut diagonally. The wheel, 
is, therefore, set at a slight angle to the stream of clay, and 
consequently a perfectly right-angled cut is made. The ma- 
chine is 18 feet in length, 5 feet in width, and 6 feet in hight 
over all. It will be seen that it is self-acting throughout, 
and by adjusting the mold and using cone bars it will make 
p -rforated bricks, coping, cornices, etc. The bricks are suf- 
ficiently stiff to be removed at once from the machine and 
walled six or eight high. 



In addition, however, there is a third class of experiments, 
neither simply observational nor transformational, but regis- 
trative and directive, in modes which I shall presently con- 
sider. And, further, biology, the science of plant life and 
animal life, must have a place to itself, from the peculiarity 
of the subject matter with which it deals. 

I would arrange the physical sciences, accordingly, as relat- 
ed to Technology, in three groups. 

I. Naturalistic, observational, and registrative sciences, of 
which the chief are astronomy and geology, including me- 
teorology, hydrology, physical geography, mineralogy, as 
as well as descriptive botany and zoology. 

II. Experimenta 1 , transformational, and directive sciences 
of which the chief are chemistry and mechanics, as well as 
heat, optics, electricity and magnetism. 




PINFOLD'S SELF-ACTING BRICK MACHINE. 

III. Organic sciences : namely, functional or physiological 
botany, which treats of the plant life of non-sentiment organ- 
isms ; and functional or physiological zoology, which treats of 
the animal life of sentient organisms. 

This complex, nominally triple arrangement, is essentially 
twofold, in its relation to Technology. The industrialist 
must study one class of the physical sciences, or rather one 
side of all the physical science, to consider what gifts nature 
offers him with her liberal hand. He must study another 
class of these sciences, or rather another side of all physical 
science, to discover how to turn those gifts to account. 
There is always, on the one hand, something to be had for 
the taking, a raw material, a physical phenomenon, a physi- 
cal force. There is always a necessity, on the other hand, for 
expenditure of skill to effect the transformation of the raw 
material, the registration of the phenomenon, the direction 
of the force. 



KING'S "VALVELESS" ENGINE. 



On the Physical Sciences which form the Basis 
of Technology, 

Putting aside all questions of beauty, morality, or philos- 
ophy, we are to consider where man can acquire the knowl- 
edge which will give his body the victory in the daily battle 
of life. The problem which he has to solve is a vast one ; so 
vast, indeed, that instead of attempting to enumerate the 
items which make it up, I will say in one word, that his capi- 
tal to begin with is one wise head and ten s-kilful fingers, and 
that with these he must build such a Crystal Palace as the 
world saw in 1851, and stock it with all its wondrous con- 
tents. To solve this problem he must fall back upon the 
sciences which reveal the properties of matter, and the 
modes of altering it. 

The sciences in question are familiarly divided into natural 
history, on the one hand, and experimental physics, includ- 
ing chemistry, on the other. Natural history, on this view, 
is the science of all these objects, phenomena and laws, which 
physical nature spontaneously presents to our view ; while 
experimental physics is the science of all the additional ob- 
jects, phenomena and laws, which our interference with na- 
ture enables us to bring under our sciutiny. 

Such a twofold division, however, is not sufficient for us. 
All the sciences observe and register the phenomena and 
laws which nature presents within the circle alloted to each ; 
and are therefore portions of natural history, or naturalistic. 
All the sciences, also, but astronomy, experiment upon, or 
subject to trial, the objects presented by nature to each ; and 
are therefore experimental. The difference, accordingly, be- 
tween the majority of the sciences which are observational, 
and those which are experimental, is only one of degree. A 
distinction of a much deeper kind lies in the fact, that the 
experiments which the one characteristically makes, are sim- 
ply more precise observations of what nature presents ; 
while those which the other characteristically makes, imply 
the transformation or transmutation of natural objects, and 
th« study thereafter of the results of such transformations. 



Among the exhibits at a recent Conversazione of the Insti 
tution of Civil Engineers, London, which we are enabled to 




readily understood from the annexed section. The piston, it 
will be noticed, is made very deep, and has four ports formed 
in it, two on each side. Of the two upper ports, one commu 
nicate3 with the cylinder above the piston, while the other 
forms the mouth of a passage leading to the under side of 
the piston, as shown. In the same way, of the two lower 
ports, one leads to the lower end of the cylinder direct, while 
the other communicates with a passage leading to the upper 
side of the piston. The cylinder, also, has two ports formed 
in it opposite each other at the middle of its length, one of 
these being the inlet and the other the outlet port. 

Supposing the piston to be at the bottom of its stroke, in 
the position shown in the section, the section Will be as fol- 
lows : The steam enters by the inlet pipe, 1, and passes down 
the passage cast in the piston, filling the cavity, 2, in the lat- 
ter, and the clearance at the bottom 
of the cylinder. This admission of 
steam causes the piston to rise, 
when, with the proportions shown 
the steam will be cut off at about 
one eighth of the stroke, the steam 
then expanding until at about thir- 
teen sixteenths of the stroke, the 
bottom port, 5, in the piston, begins 
to open to the outlet pipe, and the 
exhaust commences. A little later, 
at about seven eighths of the stroke, 
the lower piston port, 3, begins to 
open to the inlet pipe, and steam is 
thus admitted to the upper end of 
the cylinder, causing the piston to 
perform its downward stroke. The 
exhaust ports are made sufficiently 
large to reduce the steam j ressure 
in the cylinder to very little above 
that of the atmosphere before they 
close, the remaining steam being 
then compressed, and assisting to 
fill the clearance ppaces. 

In making high-pressure engines 
on this plan, to run with a piston 
speed of 200 feet per minute, or up- 
wards, Messrs. King & Co. make the 
width of the steam ports equal to 
about one eighth, and that of the 
exhaust ports equal to about three sixteenths of the stroke; 
but, owing to the variation of piston speed, at different parts 
of the stroke, produced by the crank motion, each steam port 
will be open for about 44 per cent, and each exhaust port for 
about 52 per cent of the time occupied by each revolution 
It may, says Engineering, whose description we have copied, 
at first sight, appear that an engine constructed on the plan 
above described must necessarily be a very wasteful steam 
user; but a little consideration will show that this need not 
be the case, particularly if the cylinder be steam jacketed. 
Its good performance will, however, depend greatly upon the 
capacity of the clearance spaces and the point of closure of 
the exhaust being properly adapted to each other, and to 
the pressure of steam with which the engine is to be worked. 
Speaking roughly, the most economical performance, as far 
as the consumption of steam is concerned, will be obtained 
when the ratio of compression is such that if no steam were 
to enter through the supply port, the steam enclosed in that 
cylinder would attain the boiler pressure at the termination 
of the stroke. In this case, the steam used per stroke would 
equal that required to fill a length of the cylinder equal to 
the width of the supply port, and the work done per stroke 
would be approximately the same as that which would be de- 
veloped by the same quantity of steam u ^ed in a cylinder 
without clearance, and expanded the same number of times 
as in Messrs. King's engine. The principal effect of the ear- 
ly closure of the exhaust port, during the exhaust stroke 
which takes place in this engine, is to reduce the power 
which it is possible to develop in a cylinder of given size. 
The greater part of the power expended in compressing the 
steam during the exhaust stroke, is given out again during 
the steam stroke, the precise proportion between the power 
absorbed and that regained depending, as has been explained 
on former occasions, upon the relative ratios of compression 
and of expansion, during the exhaust and steam strokes. 

It is stated that the non-condensing engines, constructed 
on the plans shown in our engraving, are found to compare 
favorably, as regards economy, with ordinary non-condensing 
engines having single slides cutting off at about five eighths 
or three fourths of the stroke, a class of engine of which so 
many are now made for various purposes; while they have 
the advantage, as compared with these engines, of having no 
slide valve, eccentric, valve spindle, or valve spindle stuffing 
box, and they are, moreover, capable of running in either di- 
rection. When applied to steam cranes, therefore, small 
pipes with cocks for admitting steam to either the top or 
bottom of the cylinder for starting, replace the ordinary link 
motion with a very considerable saving of cost. 

It is also claimed that the arrangement will give better 
comparative result s with condensing than with non-con- 
densing engines. In large engines, means are provided for 
varying the amount of clearance at will, and the ports, in- 
stead of being cut completely through the cylinder, consist 
of a number of small holes, over which the piston rings pass 
easily. 



illustrate this week, is the valveless steam engine of which 
an engraving is annexed. This engine is one designed by 
Mr. H. J. H. King, of Glasgow, and its construction will be 



To Wash Flannel.— Never rub soap upon it. Make a 
suds by dissolving the soap in warm water. Rinse in warm 
water; very cold or hot water will shrink flannel. Shake 
them out several minutes before hanging to dry. Blankets 
can be washed in the same way. 
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Care of Machinery—Safety of Workmen. 
" Where is your engineer ? " we inquired recently of some 
workmen as we stood by a thumping engine and a dirty 
boiler with two rusty gage cocks, " Oh ! the boy you mean ; 
he is playing around somewhere," was the answer. Leaving 
the youth to enjoy his frolic, we examined the machinery 
that had been consigned to his charge and Watchful care. 
On finding that water issued from the top gage cock, we 
felt easier. We then looked for a steam gage, and lo ! far 
back on the top of the boiler, we descried a dingy looking dial 
upon which with our best eye glasses, we failed to discern any 
indicating pointer or figures. We then explored for the 
safety valve, and found it safely covered with an accumula- 
tion of coal and sawdust, and out of the reach of both anx- 
ious inquirers and boys. But here comes the boy engineer. 
The fire doors are flung open, all the fuel that can be stowed 
away is thrown into the furnace, bang go the doors again, 
and he is off to finish his game. We subsequently learned 
that there were three rented workshops with machinery 
driven from this engine and boiler, and that the latter was 
second hand when it was put on the premises. A short dis- 
tance from these works, we found another boy engineer in 
charge, and the machinery gradually wasting away from 
hard knocks, cold neglect and old age. " Why does not your 
landlord employ a competent and careful engineer who would 
keep> his machinery in repair 1" we again asked, and smiling- 
ly added, " You would feel safer if he did." " Oh, he says 
he cannot afford it," was the answer. Here, then, were sec- 
ond hand boilers, boy engineers, machinery out of repair —all 
tolerated on the plea of want of means. It is no wonder 
that the workmen in those buildings scold the boys, but de- 
spise the landlords who cause their lives to be put in jeopardy 
ten hours every day. These are not " fancy sketches," but 
the state of things as they actually exist in the instances 
described ; and we too frequently find the same condition of 
things in all parts of the country. The condition of machin- 
ery in many of our manufactories is disgraceful, not to say 
dangerous. We write this from no hearsay ; we know it 
from daily personal observation. Owners of machinery, hi 
nine cases out of ten, pay high prices for their " power;" but 
when they have got their machinery in running order, they 
seldom employ a competent engineer, but get some raw hand 
or " smart boy" who thinks he can " fire and run an engine." 
They claim that neither their profits nor their business will 
allow them to pay high wages for running their machinery ; 
but after a few accidents, for which they have to pay hand- 
somely, they learn the economy of keeping their mechanism 
in repair, and employing reliable and competent persons to 
run their engines. We maintain that it is as much a duty 
of a manufacturer to examine or to have examined daily 
the state of his machinery, from boiler to journal, as it is to 
inspect and examine his wares. Are not lives as valuable as 
property ? Is not the health of an employe of as much con- 
sequence as a bale of goods? And yet we see dirty and 
greasy floors in the engine room ; the examination of the 
safety valve often requires the use of a lamp; pipes leak 
steam and water ; bearings are without drip pans ; belts are 
without guards, and occasionally send a patient to the hos- 
pital ; steam pipes are rusty for want of paint ; rooms are hot 
and poorly ventilated ; the machinery is crowded ; the pass- 
ages are narrow ; windows are unwashed ; light is limited ; 
grease and dirt are plentiful, and noise from unrepaired 
machinery adds to the general discomfort. We charge 
the whole of such neglect and carelessness on proprie- 
tors, because if they would employ intelligent and com 
petent assistants who understood their business, and took a 
pride in the care and appearance of machinery, there would 
be a vast difference in the general neatness and good ap- 
pearance of the works. In addition to this, a salutary influ- 
ence would soon be observed in the health, conduct, and 
feelings of the employes. We could enlarge upon the ad- 
vantages which would result from manufacturers enforcing 
thorough cleanliness, constant watchfulness, frequent exami- 
nation, and immediate reports of all and everything that gets 
to be dangerous about their machinery, or that requires re 
pair ; but the good results accruing from such regulations 
are apparent to every mind. We close by simply remarking 
that, in instances where investigation, thorough and complete 
takes place, and where machinery receives the attention it 
demands, there we notice an amount of satisfaction and hon- 
orable pride on the part of both employer and employes. — 
Technologist, 



and a half minutes, chromate of potash and carbonic acid 
being formed. It will still be necessary to try this antidote 
on living beings. — Photographisehe Zeitung. 



FOWLER'S IMPROVED METHOD OF ADJUSTING ECCEN- 
TRICS. 



The object of this improvement is to obviate rattle or jar 
in the working of eccentrics, wherever used on steam en- 
gines, rub rolls, comb drivers, or any other machinery ; and 
also, whenever the parts wear loose, to enable the wear to be 
taken up by means of the screws and nuts at the end of the 
strap. The method of accomplishing this is shown in the 
accompanying engraving. 




The eccentric strap, B, extends from two lugs formed on 
the connecting rod about the eccentric, A, as shown, the ends 
of the strap passing through the lugs and being threaded to 
receive the tightening nuts. 

C is a wearing plate which underlies the eccentric strap on 
the half circumference opposite the eccentric rod. 

Between tho eccentric strap, B, and the wearing plate, C, 
may be placed a pad of leather or other suitable material, if 
desired, which adds to the delicacy of adjustment, and aids 
in accomplishing the ends sought. 

Patented June 1, 1869. For machines or rights address 
Geo. Fowler, patentee, Philmont, N. Y. 

NELSON'S REVERSIBLE WINDOW SASH. 



Every housekeeper will appreciate the want supplied by 
this improvement, by means of which windows can be cleaned 
both inside and outside, in cold or warm weather, without 



The Poisonous Qualities of Chromate of Potash. 

A professor of the University of Charkow recently fell a 
victim to poisoning by neutral chromate of potash. M. Neese 
complains that up to the present time the poisonous quali- 
ties Of the chromates are not perfectly understood, and pro- 
poses as an antidote the acetate of lead. Neese himself ac- 
knowledges, however, that the antidote may produce worse 
results than the poison itself, and requests toxicologists to 
point out an effectual remedy. The ignorance in regard to 
the poisonous qualities of this substance is, however, not so 
great as M. Neese supposes, for already in 1853 Jaillard, in 
the Gazette des Hopitaux, called attention to the danger in 
using it. The physician must be very careful in the employ- 
ment of bichromate of potash ; a dose of 0'25 gramme was 
sufficient to kill medium sized dogs in from two to six days. 
Jaillard himself took 0' 1 2 gramme, and observed with small 
doses dangerous symptoms. Most of the organic substances, 
particularly the hydrates of carbon, such as sugar, alcohol, 
and the organic acids, decompose the chromic acid into oxide 
of chromium ; this is particularly the case with tartaric acid, 
which Frederking has proposed as an antidote against poi- 
soning with chromic acid. The decomposition of tartaric 
acid, unless it is very much diluted, takes place in about one 



and replenish, proving an annoyance and source of constant 
slopping on carpet and wall paper. 

In the arrangement illustrated, the sash can be turned com- 
pletely over, washed from the inside of the room and turned 
back when done, so that no danger is incurred, and no draft 
created. 

The frame, B, Fig, 1, and the sashes, A, are grooved to re- 
ceive a guiding bar, C. This bar is of metal, rolled into 
gutter or U form, which makes it light and strong, and 
leaves a groove for the weight cord, which is fastened near 
the center by knotting, and slipping into a casting, shown in 
Fig. 2, as in ordinary wooden sashes. When the window is 
in customary position, the guide is partly in the sash, and 
partly in the frame, sliding up and down with the sash, and 
completely stopping any draft. 

Fig. 2 exhibits a portion of the sash, part of the pivot casing 
being cut away. This shows the pivot, B, passing through 
the sash, and screwed into the guide, C. Inserting the key, 
F, which fits screw threads formed on E, the guide is thrown 
entirely out of the sash and into the frame by turning the 
key, leaving the window free to turn over. When turned 
over, the key is again inserted on the other side (the keyhole 
passing through the sash), the guide drawn back again, and 
the window is held steady, leaving both hands free to handle 
cloth and bucket. A spring, G, fits into the screw threads, 
and holds it wherever left, making it at all times perfectly 
secure. When the key is inserted, it throws the spring out 
of action, allowing the pivot to move back and forth. But 
one key is necessary for the whole house. The upper sasrj 
being fitted in the same manner, by throwing all the guides 
out at once the sashes readily pass each other, and no 
draft is created, and no extra fire needed on cold days when 
cleaning. 

The guides can be used either with or without weights, D, 
and with gashes containing one, two, or more lights, as shown 
in the engraving. Old windows can be fitted by grooving 
tbe sash and frame. The window thus made costs but a 
trifle more than the ordinary frame, as no stops or beads are 
used, the guides acting as draft obstructors ; and the strength 
of the sash is undiminished, the groove being but one fourth 
of an inch deep by five eighths of an inch wide, and the 
pivot three eighths of an inch In diameter, the head com. 
ing just inside the glass ; while the saving in health 
fuel, time consumed in cleaning, etc., would, especially in 
hotels, etc, repay ten times the cost. To take the sash out 
it is only necessary to unscrew the pivots, E. To replace a 
pane, howevbr, or to paint the sash, it can be turned oyer as 
when cleaning. 

Patented June 6, 1871. For further information, rights to 
manu acture, State rights, etc., call on or address the inventor 
and patentee, W. P. Nelson, 618 N. Main street, St. Louis, Mo, 




standing or anting outside on tiie mil. For wetiia during the 
winter, the ordinary window cannot be cleaned, because ice 
and snow cover the sill. Besides, it is tedious to have the 
water bucket inside, when the cloth needs a fresh supply, 
and the window must be raised to get in the room to rinse 



The Editors are not responsible for the opinions expressed by their Cor. 
respondents. 

Mechanical Equivalent of Zinc. 

To the Editor of file Scientific American : 

As I have now my hand in it, I may as well go on and an. 
swer Mr. Paine's arguments found under the above head on 
page 36. I hope Mr. Paine will return the compliment and 
also answer my arguments found on the same page, so as to 
keep up a cross fire for the instruction and amusement of the 
readers of the Scientific American, and for the edification 
of " the gentlemen associated with him," the stockholders in 
the new electric company, the ups and downs being the only 
hing needed now, as it is bound to be the finale of the whole 
affair. 

However, as Mr. Paine has come down from the absurd 
assertion of 67,000,000 foot pounds from 3 grains of zinc, made 
before, to the more reasonable claim 23,000,000 foot pounds 
from 33 ounces of zinc, I will not ridicule it this time, but 
consider it seriously, scientifically, and practically, for the in- 
struction of all concerned. 

The theoretical mechanical equivalent of zinc depends, as 
does that of all other combustible substances, chiefly on the 
amount of oxygen it is able to consume in oxidizing. The 
oxygen is here, as well as in any fuel engine, or in any ani. 
mal power, the great motion-giving, or life-giving agent ; and 
when we say that one pound of coal has the capacity to pro- 
duce 14,000 units of heat, it is on the condition that this coal 
shall combine with two and two thirds lbs. of oxygen. There- 
fore, we may just as well say that the consumption of two 
and two thirds lbs. of oxygen with the proper amount of 
coal, produces the 14,000 units of heat ; a view for which 
there is fully as much ground as for the ordinary statement, 
and which is besides sustained by the fact that the amount 
of heat produced, if not exactly proportioned to the amount 
of oxygen consumed, depends much more on this amount 
than on the amount of the combustible. So we find that 
the amounts of heat developed by the combustion of equal 
parts of zinc, sulphur, carbon, and hydrogen, are equal, re- 
spectively, in ratio, to the numbers 1, 4, 16, and 64, while 
the amounts of oxygen consumed, during combustion of 
equal parts, is respectively 1, 4, 10, and 32. Therefore, in 
place of saying that the potential heat is stored up in the 
combustible, we may as well maintain that it is stored up in 
the. oxygen or its equivalent, the supporter of combustion 
(chlorine, bromine vapor, sulphur vapor, etc). This is a view 
which for many years I have defended in my lectures, and 
which I have only abandoned recently for the better infor- 
mation now in our possession, by the discovery of the latent 
heat of dissociation, which is the true origin of the heat de- 
veloped during combustion, and which has cleared away the 
mystery which thus far always surrounded the phenomena 
of combustion and flame. 
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Heat being nothing but a mode of molecular motion (see 
Tyndall), and always directly convertible into motion of the 
mass, every unit of heat being equivalent to 772 foot pounds, 
we may directly calculate the mechanical equivalent of any 
substance from which we may develop heat. Electricity is 
nothing but another mode of molecular motion ; this is a the- 
ory of which there is a direct proof, and which is, therefore, 
( veil better established than the heat motion theory. 

There is no room here to go into the details proving this, 
and disproving totally and flatly the existence of the caloric 
and electric fluid. The difference between the two is that 
when we oxidize zinc in the air, we obtain heat motion ; 
when we oxidize it in a liquid, we obtain electric motion, 
both molecular, and both convertible into motion of the 
masses, which is the so-called force or power. And even as 
we may collect and utilize the heat more or less perfectly in 
furnaces of different construction, so we may collect and 
utilize the electricity more or less perfectly in galvanic bat- 
teries of different construction; and the amount of latent 
force thus obtained may differ in both cases, depending as it 
does on circumstances. Therefore, the argument of Mr. 
Paine that " a Daniell battery uses 75 pounds zinc, and a 
©rove only 50 pounds, to do the same duty," proves as little 
in regard to the accepted theory, as the well known fact that 
a tubular steam boiler evaporates 5 pounds of water for 
every pound of coal, while a Cornish boiler evaporates ten 
pounds of water for the same combustion ; in fact, there is 
in this respect as much variety in steam boilers as there is 
in galvanic batteries. 

As now, during oxidation of the zinc, one pound of this 
metal combines with four ounces oxygen, while 1 pound of 
coal combines with 2f pounds oxygen, and as the molecular 
motion or potential force developed — whether of a caloric or 
electric nature — is ten times greater in using coal than in 
using an equal amount of zinc, the mechanical equivalent of 
zinc has been established to be 772 X 1,400 or 1,080,800, 
while that of coal is 772 x 14.000 or 10,808,000 foot pounds. 

The great error of Mr. Paine is that he overrates the zinc 
equivalent, believing, as he does, that "the world knows 
nothing about the mechanical equivalent of zinc under com- 
bustion in a battery." To this I answer that that portion of 
the world consisting of the hard working investigators, who, 
without prejudice, and with indefatigable em rgy, search 
for the truth and nothing but the truth, know more about 
this subject than Mr. Paine, by his own showing, proves to 
be aware of. I will attempt to give him a slight insight into 
the matter, first by explaining the discrepancies in the state- 
ments of equivalents, and then by mentioning some important 
facts discovered. 

Firstly, the differences in the statements of the mechan- 
ical equivalents of zinc, are, as mentioned before, not greater 
than those of coal in the steam engine. Theoretically, 1 pound 
coal must produce in round numbers 10,000,000 foot pounds, 
which, when consumed in one hour, corresponds with nearly 
5 horse power, while in practice the best engines seldom 
have succeeded in reaching one tenth of this, or 2 pounds of 
coal per hour for 1 horse power, while others give only one 
twentieth of the theoretical power, using 4 pounds of coal, 
and even more, per horse power. As the theoretical mechan- 
ical equivalent of zinc is in round numbers 1,000,000 foot 
pounds per pound of zinc, we have here — assuming that the 
electromagnetic motors are, on the average, as good as the 
modern steam engines — a range from 1,000,000 to 100,000 and 
90,000 foot pounds, and even less per pound of zinc. 

The complex statement at the head of the article on page 

20, that 22 lbs. zinc gave 2 horse power for 9 hours, properly 

33000x2x9x60, 
reduced to foot pounds for comparison, gives 

or 1,020,000 foot pounds per pound of zinc; it is too large. 
Page's estimate of 3 pounds of zinc per horse power gives 

-— or 000,000 foot pounds per pound of zinc ; it is too 

small, being made up in the supposition that not much over 
one half of the theoretical power is obtained, while Liebig's 

0-1 pounds corresponding with — =30,937 foot pounds 

par pound of zinc, is based on the observation, that electro- 
magnetic motors are not quite as good as the steam engines, 
in regard to the utilization of fuel, as they only utilize about 
-,Vth of the theoretical amount, which is only one half or one 
third of the capacity of the ordinary steam engine. And I 
must confess that as far as my measurements of practical re- 
sults, obtained by the many electromagnetic motors which 
I have tested, have gone, the estimate of Liebig is the near- 
est to the truth. However, I do not deny, that when those 
who have] made the study of electromagnetism a specialty, 
and are well posted in regard to the extensive labors of the 
French, and especially of the German investigators, apply 
special improvements in diverse details, these results may be 
surpassed, and even electromagnetic engines made which 
utilize more of the existing power than the steam engine 
does ; but even if one does succeed in making a machine 
which utilizes the full theoretical amount of 1,000,000 foot 

. .„ , , 1000000, 
pounds per pound of zinc, it will only be - -^—— or nearly 

i horse power per pound of zinc, which, with the required 
oxidizing acids, will cost about one hundred times the equiv- 
alent amount of coal, combining with the oxygen of the air, 
which costs nothing. 

But the principal feature of the task I have taken here 
upon myself, is to consider Mr. Paine's experimentum crucis. 
He takes 120 electromagnets, each of which may lift 50 
pounds one tenth of an inch high; and then assumes that he 
may pass, in a single second, by means of a proper commut- 
ator connected with the coils, the same current successively 
through all these magnets, so as to obtain, in a second, 120 
times the raising of 50 pounds through the space of one tenth 



120x50X^X60, 
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of an inch each. This would give 

3,000 foot pounds per minute, or nearly one eleventh part of 
a horse power. Then he proceeds to state the consumption 
of zinc required to perform this labor, and says that " four 
eight inch zincs, under the resistance of 1,100 feet, No. 14 
wire (that of the coils) will, in 12 hours, lose 3 ounces in 
weight." This is 2 grains per minute, or, in other words, 
33 ounces per horse power for 12 hours. Reduced to my 



uniform standard it is 



12 x 60 x 33000 x 16, 

~33 



or 11,520,000 foot 



pounds per pound of zinc. It is seen that he obtains thus a 
mechanical equivalent over ten times that of coal, while, in 
fact, he should obtain it ten times smaller, a difference of one 
hundred times. If his reasoning were correct, the expense of 
coal and zinc to obtain motive power would be equal. 

It is easy to see the cause of this error ; he starts from the 
assumption that the consumption of zinc in the battery is the 
same whether he passes the current quietly through 1,100 
feet No. 14 wire, giving it no other labor to perform but to 
raise the temperature of the wire by an uninterrupted current, 
or whether he passes it in one second, through 120 such 
wires, interrupting it 120 times, and giving it mechanical 
labor to perform in lifting 120X50 pounds one tenth of an 
inch high, or obtaining 600 foot pounds per second. Unfor- 
tunately for Mr. Paine's theory, this assumption is totally 
false. 

He will know that when currents run in helices around 
electromagnets, that then, at every break, at every change of 
the current from one coil to another, nay, at every fluctuation 
or variation produced in the discharge by varying contact or 
other causes, induced or secondary currents are produced 
which re-act on the battery, and tell, most strikingly, their 
effects in the enormous increase in the consumption of the 
zinc. This, by the way, is the reason why the use of a Rhum- 
korf coil wears any battery out so very rapidly- Then there 
is another fact. According to experiments of Du Moncel, the 
maximum distance of magnetic attraction of the iron of elec- 
tromagnets diminishes when constantly used ; it wears out, or 
the amount of attraction under equal circumstances becomes 
unmistakably smaller under successive charges. 

But the main point to which I wish to call special atten- 
tion, and which overthrows Mr. Paine's whole reasoning, is 
the discovery of Feilitch, made many years ago, but of which 
Mr. Paine appears to be totally ignorant. It is this : As soon 
as an electromagnet is made to exert attractions and re visions, 
then immediately a proportional increase of the currents takes 
place, and a consequent proportional increase in the consump- 
tion of the zinc. If it were practically possible to make the 
arrangement of the 120 electromagnets charged successively 
in one second, the consumption of the zinc would rise, from 
three ounces in twelve hours, to thirty, forty, or fifty ounces ; 
and I wonder that Mr. Paine, if he be a conscientious experi- 
menter, has not found this out before, as I did. 

If such a reasoning about 120 magnets be correct,why not say 

, mm „, . , , 2000000X50X^X60, „ ... nnn 

2,000,000? And you have JJ> or 50,000,000 
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foot pounds per minute for two grains of zinc; this beats 

even the highest assertion Mr. Paine indulged in on page 

'104 of the last volume. 

I hope Mr. Paine is also aware that there exists such a 
thing as resistance in the iron. To acquire and lose magnet- 
ism it takes a certain time, however short, and therefore it is 
very doubtful if practically even the number of 120 magnets 
could be arranged so as to have all in succession magnetized, 
each in the 120th part of a second. 

It is a priori absurd to think that the consumption of zinc 
will not increase with the labor performed. One may as well 
expect that a steam boiler will consume no more fuel when 
the engine has to drive the machinery of a whole factory 
than it will when it is disconnected by throwing off the belts, 
and the engine runs alone, having only to overcome its own 
resistance. 

Finally, Mr. Paine's last sentence, that " the battery cost 
has nothing to do with the success," and that "if electric cur- 
rents were absolutely costless, they never would be more than 
a large toy," is a curious illustration of the turn of his mind. 
He ought to consider that the final and crucial question of 
any enterprise is : Does it pay ? and that, therefore, the great 
battery cost is the sole question in the matter, and has always 
been the fatal rock on which all attempts in this direction 
have been shipwrecked. He ought to consider that, supposing 
we succeeded in storing up electricity from the clouds, like we 
do the rain water from the same source, either naturally or 
artificially, we might have absolutely costless electric cur- 
rents, which would, as well as the costless water power so 
universally utilized, be more than a large toy. 

New York city. P. H. Vandeb Weyde, M.D. 

Flying machine. 

To the Editor of the Scientific American : 

I have now been a constant reader of your valuable scien- 
tific paper for the last ten years, and the morel read it the 
more I am convinced that no one who has any desire of keep- 
ing up with the rapid progress of the times, should be with- 
out it. The inventor, especially, will find it greatly to his 
interest, for not only will he obtain a multitu.de of new ideas, 
but moreover he will often save himself a great deal of 
trouble and expense, by simply perusing your valuable com- 
ments on principles which time and the experience of many 
have proved to be unalterable. 

Moreover, one may, now and then, experience a novel and 
very striking sensation, through your columns, by finding 
that somebody has been experimenting on some cherished 
hobby of his own. Such has been my luck, in perusing your 
number of June 24th, for great was my astonishment at find- 



ing a full and complete description of an invention which I 
considered mine, and for which I obtained a caveat some few 
years past. I then applied the device to balloons for the pur- 
pose of elevating and lowering them without any use of bal- 
last or loss of gas. 

My experiments succeeded beyond my expectations, for not 
only could I elevate and lower my balloon by these means 
but moreover, I was enabled to draw it some 35° from its 
natural course. 

Noticing the great power which could ba exerted on the 
air by means of this contrivance, I applied the same prin 
ciple to a self air propeller, and in the fall of 1866, I con- 
structed a small model in every respect similar to the one 
described on page 407, last volume. 

I did not, at the time, push my idea any further, for the 
want of a suitable motive power, in reference to which I 
wrote to you, inquiring whether gun cotton or nitro-glycerin 
done up in small cartridges, could be used for the purpose 
if exploded in suitable cylinders. Your answer, which I now 
have before me, was in the affirmative, but not daring to 
experiment with such terrible explosives, I let the subject 
drop until about a year ago, when I got up full drawings of 
my apparatus, and showed it to several engineers of New 
Orleans, who expressed the firm belief that with some suita- 
ble motive power it might be made to work. 

However, my air propeller remained in statu quo until 
some six months ago, when some of those kind individuals 
with whom inventors often meet, relieved me of my draw- 
ing ; and now, through your valuable columns, I am informed 
that some one has been kind enough to get me up, at his own 
expense, " and without the least trouble to myself," a full 
size working model, and that it is now hanging in the old 
Novelty Works, New York, awaiting some one to claim it. 
I am sorry for those worthy projectors that they could not 
make it go, but I am pleased that they have, at least, reaped 
some of the reward so justly due to them. It would be a 
great satisfaction to me if I could obtain their names and 
addresses. I might probably give them some valuable in- 
formation concerning the proportions of the machine, and 
the power to be used, for I notice that they have made some 
grave mistakes in their calculations. 

Now, for the benefit of your numerous readers who are in- 
terested in aerial navigation, I would be pleased to have you 
give them an illustration of the apparatus in question, as 
you have a full size working model within your reach. You 
might add to it a parachute, closed like an umbrella, and 
attached to the top end of the center iron shaft ; in case of a 
too rapid descent, it would open of itself. 

I should also suggest to Mr. Paine, that now is his chance 
to elevate prominently before the people his new electro- 
magnetic motor; and if he will furnish the power, I will 
furnish the propeller, and we will both seek a more suitable 
planet for our advancing ideas. 

New Orleans, La. Samuel Trudelj,. 

Paine's Perpetual Motion. --A Reply to Dr. Vander 
Weyde. 

To the Editor of the Scientific American : 

I have read Dr. Vander Weyde's elaborate article in your 
journal of July 15th. I cannot allow him to assume that I 
have made certain statements, and then proceed to demolish 
them. I have never said or written that I could drive the 
largest ship afloat with any amount of zinc. My language 
was, "the forces developed by the action of a single Bunsen 
cell, if utilized and converted into power, would drive the 
largest ship afloat." 

Allow me to assure the Doctor that I am familiar with all 
the authorities he quotes, and with many of them have per- 
sonal correspondence, which I shall be pleased to show him, 
should he do me the honor to call on me. 

If the Doctor knows anything of the subject he has under- 
taken to discuss, he knows that in order to obtain the dynam- 
ical (not voltametrical) value of four 8 inch Bunsen cells by 
magneto electricity, we would require a power on the best 
constructed of the magneto-electric engines of at least three 
horse, which greatly exceeds the duty of the engine that is 
to operate it, and thus easily is the grand structure of the 
Doctor tumbled down. Mr Paine's perpetual motion only 
exists in somebody's mind who is evidently hurt. When I 
obtain perpetual motion, I shall probably know it as soon as 
the Doctor. 

If the Doctor will have a little patience, and carefully read 
some of the articles I am preparing for your paper, he will 
learn that it is possible that there are some things that nei- 
ther he nor his authorities are familiar with. 

Newark, N. J., July, 1871. H. M. Paine. 

P. S. I have no fears that your readers will misconstrue 
the sense in which I used the word "peer," in a former com 
munication. H. M. P. 
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The Depths of the Sea— No. 

To the Editor of the Scientific American : 

Astronomical calculations of the equinoxes show that by 
their advancing during a period of 10,000 years, an inunda- 
tion alternately of each half of the earth's surface, the 
northern or southern hemisphere, is produced, the other half 
rising during the same period from the water. 

The northern hemisphere has now about seven minutes 
longer winter than the southern, which, in 10,000 years, gives 
such an overflow of ice and water on our side of the globe, 
that it will be, in the time stated, covered up to the equator. 
We now have come almost to the middle of this period ; the 
advancing of the ice from the north pole towards the equator 
has been perceived during several centuries past. Greenland 
long ago lost its vegetation, its green garment, from whence 
its name is derived ; it is now merely a " white land," vailed 
in ice and snow entirely. Iceland is following ; two thirds 
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of its surface is really ice land, for on its southern extremity 
only there exist a few colonists. 

In the course of 8,000 years the northern hemisphere of 
our globe will be entirely under water ; our cities and village «, 
with their palaces and magnificent buildings, their splendid 
churches, and spacious halls of science and art, their ware- 
rooms, houses, and humble shanties, will once more form the 
bottom of the endless main — as has been often done before. 
Culture and civilization will be concentrated again on the 
southern hemisphere, from whence they formerly had wan- 
dered over to our northern half of the globe. How often 
may this revolution of the earth have passed, how often will 
it still take place, and who is able to measure it? The 
immense depths of the oceans are wrapped in an impene- 
trable vail of mystery — as are many other things which our 
earthly science is unable to discover. How many fancies may 
be occupied by these unfathomable depths ! For there is 
nothing on earth more interesting to us than that which is 
unknown — but yet full of presentiment ; though, as yet, it 
has yielded but little to our investigations. So much, how- 
ever, is known : That the bottom of the sea is not a gloomy 
ora volatile wilderness or a barren rock ; it is no open grave, 
ready to bury forever the fragments of ships or the convul- 
sive limbs of drowned men. It is no place where death alone 
is ruling in its dreadful glory. Munificent Nature, always 
creative, has not abandoned the valleys of the sea -to eternal 
silence and obscurity. All-vivifying light penetrates even 
into these unexplored regions ; splendid water plants trim 
the rolling bottom of the sea ; animals of the most various 
species and classes wander through these endless abysses. 
Here meet a world of fantastic creatures, whose forms re- 
semble the first oddly shaped inhabitants of our globe, whose 
remains are still inclosed in the petrified layers of our moun- 
tains. The bottom of the sea, being only submitted to natural 
changes and revolutions, and not to those caused by men, 
bears more traits from the primitive world than the surface 
of the earth. The productive hand of the master of the 
earth is not in action on the bottom of the sea, except in the 
mournful accidents of shipwreck, when man's productions 
are drawn down to these depths, either to be dissolved into 
their atoms or to lie untouched in an eternal grave. 

Important revolutions have passed, and are still going on, 
at the bottom of the sea ; but, alas ! man cannot penetrate far 
enough into these mysterious depths. There may live crea 
tures, whose huge, ill shaped forms would terrify us ; and 
others, which are organized so delicately, that our senses are 
not able to perceive them. The whale and narwhal, the 
polypi and radiates live here. But the constitution of the 
human body does not allow us to be far from the surface of 
the earth, neither up to great bights, nor down to great 
depths. Although, in proportion to the immense circumfer- 
ence of our globe, the elevations on its surface are not larger 
than the protuberances on the skin of an orange, yet man is 
so impotent, that even high mountain peaks are often an in- 
surmountable obstacle to him. How should such a feeble 
creature, which, in order to live, has to respire ten times 
every minute, be able to penetrate into depths extending 
down a great many miles ? 

The air, by which we are surrounded, presses upon us with 
a weight equal to that we would have to bear if we were on 
the bottom of a sea, whose surface would be at a distance 
of ten miles above our heads. This pressure decreases in the 
same proportion as we climb up high mountains, or rise in a 
balloon to a considerable bight. The pressure of the air is 
necessary to keep the blood, flowing in our veins, within its 
proper limits. The higher we rise, the thinner the air is 
growing, the more and of tener we have to take breath ; the 
skin is swelling painfully, our organ of sight grows dim, we 
turn giddy or even faint away. At a hight of 7,000 meters, 
the greatest which man has ventured to reach, there is such 
an intense cold, that our limbs grow stiff; the air, being now 
too thin, is no ^nger the carrier of sound, we grow deaf ; the 
blood, no longer retained by a sufficient pressure of the air, 
squeezes through all the pores on the surface of our skin ; 
the pulsation of our heart is slower ; now we have to descend 
immediately — a few moments longer, a few steps higher — 
and it will be too late ! 

In descending into the sea, we are still more unavoidably 
exposed to danger. At a depth of 20 meters, a weight three 
times larger than that of our atmosphere is pressing upon 
our organs. To descend further is very dangerous, for a 
much heavier weight will press upon us. At a pressure four 
times as great as our atmosphere, upon the surface of the 
human body, that is, at a depth of about 140 feet, our blood, 
being charged with a too heavy pressure, and consequent- 
ly compressed too much in all our limbs, flows back tow- 
ards the inner organs ; the color of our skin turns leaden ; 
the heart stagnating, pulsates slowly; and torpidity, a true 
harbinger of death, reminds us of the danger, which would 
inevitably be the consequence of a prolonged sojourn in such 
a depth of water. We can hardly remain one minute under 
water without taking breath. On the island of Ceylon, 
where pearl fishers practise from their youth the art of div- 
ing, they nevertheless seldom succeed in remaining three 
minutes under water. Of course, we can, by means of a 
diving bell or another artificial mechanism, carry a small 
portion of air under water and renew it from time to time ; 
but, although such an artificial apparatus enables man to re- 
main 8 or 4 hours under water, yet it cannot lessen the effect 
of the pressure of the air, which becomes condensed more 
and more, in proportion to the descent. We can, by means 
■ of such a diving apparatus, repair piers of harbors, bring 
treasures, lost in shipwreck, again to the surface of the 
water ; and more, such an apparatus enables the raising of 
sunken ships. We can by means of it with ease work under 
the water, at a depth of 120 feet, but there is no medium in 



the world, by which we could descend into the depths of the 
oceans ; yet the production of its depths are carried up by 
the plumb line to the surface of the water. 

La Place, the mathematician, and renowned author of "The 
Mechanism of the Heavens," has proved radically, that the 
deepest valleys of the sea cannot extend further down than 
8,000 meters ; and very often does the plumb line in the main 
sea reach the bottom at a depth much less than that. If the 
oceans could be drained we should see immense regions of 
land, composing extensive plains and pleasant valleys ; lofty 
mountains and deep, dark ravines and abysses, extending as 
far down below the general surface of the earth as the high- 
est peaks of the mountains rise above it. The depths of the 
sea were formerly involved in a nimbus of odd theories. 
These strange illusions are now cleared up entirely ; the sea 
is no lunger waving around the fluid interior of the earth ; 
fancy, which so readily deepened the abysses of the sea ad 
infinitum, has now to be contented with a knowledge of its 
dimensions. 

In comparison with the diameter of the earth's surface, 
the sea is only a thin layer of water, spread around our plan- 
et like the dew which settles during night around an apple 
or a plumb. Such a mass of water, however, in which the 
highest peaks of the Cordilleras can be nearly submerged, 
leaving only the utmost extremities visible sufficiently to 
serve as a support for a wavering boat, is something to us, 
insignificant pilgrims on earth. 

There is still an endless, miraculous world to be explored, 
a world full of mysteries and splendor, which has nevei been 
seen before ; but, the time cannot be far off when the plumb 
line of navigators and explorators will give information of 
it and will reveal, what has been hitherto unknown of the 
bottom of the deep! The bottom of the sea is as uneven as 
the surface of the earth — large mountain chains are running 
along it, the highest peaks of which form islands in our 
seas. 

This submarine world contains, like ours, rich valleys, fer- 
tile plains, and barren deserts, but has its peculiar animal 
and vegetable kingdom and its peculiar sky. There are im- 
measurable craters, forges glowing eternally, from which 
boiling hot lava rises and pushes fluid matters up to the 
water's surface. The Antilles, Maldives, and other groups 
of islands of volcanic origin, are formed entirely by such 
eruptions. Navigators often meet, far from any trace of 
land, hot, sweet water, spouts of large dimensions, rising up 
with a dreadful roaring, after having penetrated the endless 
surges of salt water. In the Bay of Xagua, sweet water 
fountains are breaking forth with such a power, that small 
vessels cannot approach them. The bottom of the sea is 
submitted to the same revolutions as the earth's surface; it 
is not very seldom that these depths are shaken by earth- 
quakes ; new islands are raised from the oceans, and the 
waves devour older ones, known to us long ago. Nature, 
never resting, can here, by means of raging surges, produc 3 
the same devastations which continually take place on some 
part of the earth's firm surface. What curious things we 
should see if we were allowed to descend ad libitum into 
these unexplored depths ! We should view endless sand 
plains, on whose volatile downs rest the gooils of foundered 
ships ; inheritances of nations, which have become extinct on 
our globe long ago ; and wonderful specimens of antediluvian 
industry. There we could follow the course of the narrow, 
winding dales, as if they wore arteries of our world, convey- 
ing, like river beds, the wild currents, from the poles towards 
the equator, by which the water of all the oceans is mixed 
so that an equality of temperature is produced. We should 
see enormous ranges of mountains and bare rocks, glittering 
in the bright colors of the jasper, of granite, of silver mica, 
whose metallic crystal forms reflect, upon their thousandfold 
edges, all the colors of the rainbow, and form, in many 
spots, beautiful grotto3. A transparent sky of a deeper blue 
than ours would shine there above our heads, animals of the 
strangest forms and size would be seen passing to and fro 
in this transparent sky ; gigantic whales would be seen 
swimming there as comfortably as vultures, when roaring 
in the air or resting for a moment on the steep, rocky pre- 
cipices of high mountains. Whose fancy is rich and lively 
enough to image what a splendid spectacle Nature would 
display to us at the bottom of the sea: where a weight of 
800 atmospheres presses upon everything, where a hollow 
iron ball, the size of a a man's head, and as thick as three 
fingers' breadth, would be dashed into dust, like a soap bub- 
ble : where gunpowder would fail to drive a bomb shell out 
of the mortar? Most likely this immense pressure would 
make the water penetrate through the pores of rocks and 
other minerals, so that marble would become as transparent 
as glass ; and we might even be able to view, in these depths, 
the process of crystallization of the minerals, or to find out 
how their various component parts are combined. But, it 
seems, Nature does not desire that the human eye should 
look down into her secret workshop, and penetrate into the 
great mysteries surrounding us everywhere, but prefers to 
encourage us to overcome the weakness of our organs by 
constantly increased activity of our senses. 

Amalie Pfund, nee Janssen. 



little difficulty in the way of its ultimate success. Triturat- 
ing mercury with sugar is to produce the impalpable powder 
spoken of, called saccharate of mercury. Its effect on the 
process of amalgamation requires to be explained. 

The only intelligible result of triturating mercury and 
sugar is to oxidize the former. In this state it may be con- 
sidered atoms, a state favorable to meet the corresponding 
fine gold. The condition of things being equal, the sugar 
takes no part chemically in oxidizing the mercury. Chalk, 
molasses, and many other substances, have the same effect. 

Oxygen, sulphur, and tellurium are not the best combina- 
tions of mercury, for reasons that the oxide would be carried 
off, combined with gold unreduced, and be lost in the subse- 
quent washings. 

Again, much of the gold is not in suspension, but is to be 
found in the matrix, combined with other substances, and re- 
quires very different treatment than the one suggested. 

Newark, JN. J. J. Tunbridgk. 



Oiling' Sheaves. 

To the Editor of the Scientific American : 

The accompanying engraving repre- 
sents the section of a sheave, cut through 
the center to show an oil chamber. The 
chamber is made by running a quarter 
of an inch drill into the sheave till the 
point shows in the center hole. Then 
follow with a three eighths of an inch 
drill, say for a quarter of an inch, to 
get a shoulder for the stopper to go 
against. If the oil gets out too fast, 
put a little wool in the bottom of the 
hole. 

I have used this device for several 
years to advantage, and I believe that 
this was invented by me. I have sent 
this, thinking it might interest some of 
the readers of the Scientific Ameri- 
can. Frank Alsop. 
McGregor, Iowa. 




Steain Flows. 

To the Editor of the Scientific American : 

The subject of steam plowing, recently so energetically 
stirred up by II. G. and others, will no doubt continue to be 
one of the leading topics for inventors to think about, till 
the machine is brought out. I, for one, am satisfied that the 
cumbrous stationary engine, or English system, drawing 
gangs of plows back and forth across the land with ropes , 
will never do for our wide prairies. Nor do I believe that 
traction engines moving over the ground at high speed, 
thereby using up most of their power in their own propul- 
sion, will ever be found economical. 

What is wanted is an engine of 10 to 20 horse power, to 
move slowly over the unbroken ground, and work up the soil 
behind it as it moves, to a width as great as a system of out- 
rigged spars, shafts, pulleys, draft chains, and mold boards or 
other diggers attached, can be made to operate in a substantial 
manner, thus taking along and finishing a " land " of, say 
40 or even 50 feet wide, as the whole machine moves forward 
at a rate of not over one fourth or half mile per hour. I see 
no difficulty whatever in devising a machine to work on this 
principle. 

A revolving endless chain, or two such chains, working 
against each other, so as to prevent the machine from being 
drawn to one side, reaching out twenty feet or more upon 
each side, and carrying shares, or cutters, or diggers of any 
efficient form, and supported by a framework and an outside 
idle wheel, could certainly be made to slice off and work up 
the ground to any degree of fineness desired, or to any rea- 
sonable depth. And the forward motion could be so geared 
down, that but a small portion of the power will be required 
for that. 

The greatest difficulty in the problem of steam plowing 
on the western prairies, will be the supply of water. A 
twenty horse engine requires about a bucketfull a minute, 
and in most localities this will be hard to get. Some system 
of air surface condensers, will, I think, be found a necessary 
appurtenance of any portable or traction engine for farm use. 
This can be made of tin plate, and need not be costly or 
heavy. A tin pipe four inches in diameter at the escape, and 
decreasing in size as it lengthened in a coil, supported by 
light frame work in an airy situation, could be made to con- 
dense most of the steam without much back pressure, and 
thus save the water to be used over. On the Mississippi bot- 
toms this would not be necessary, as water is always near. 

Hoping these suggestions may be of use to those able to 
execute as well as plan, I submit them for the public. 
Memphis, Tenn. Charles Boynton. 



Extracting Gold from Ores. 

To the Editor of the Scientific American : 

In your late Australian advices there is reported a discovery 
of a new agent for the extraction of gold from ores and tail- 
ings, and calling attention to its importance to the miners of 
the West. A large class of your readers are occupied in the 
different processes for the extraction of the metals, and will 
hail any information you can give them with great satisfac- 
tion. It will be necessary to point out to those who are not 
occupied in the study of those matters, that there is some 



A Fin In the Heart of a Chicken. 

To the Editor of the Scientific American : 

A ruralist's wife, upon dissecting a fowl, preparatory to 
cooking, noticed a slight enlargement of the heart, and a 
more minute observation revealed a pin that was imbedded 
nearly its whole length, near the right auricle of the heart. 
The pin had worn a small cavity, and was in a corroded con- 
dition. The inquiring mind is anxious to know how the pin 
found its way to this vital and important organ. 

L. G. 

[The occurrence narrated by our correspondent is only one 
of many on record. How sharp pointed articles, like pins 
and needles, find their Way through delicate tissues and or» 
gans of the human body to the surface, sometimes by long 
and tortuous routes, is a mystery which we believe is yet 
unsolved. The fr.et is, however, Well established. — Eds. 
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Iiaiproved Hot Air Register. 

Two serious evils attend the use of hot air furnaces. In 
the first place, there is a continuous ascension of particles of 
carbon, dust, etc., which accumulate in the flues, and are car- 
ried up with the heated air into the apartments. And, sec- 
ondly, there is a distressing dryness of the atmosphere, not- 
withstanding' ail the attempts hitherto made to charge it with 
vapor. Both these evils are r.ot only disagreeable, but posi- 
tively injurious to health. 

Heated air has an avidity f»r moisture, and absorbs it not 
only from the human body, but from articles of furniture, 
etc. Advantage has been taken of this peculiarity in con- 
structing the register shown in the accompanying engravings, 
so that the dry air in passing through the screen, I, comes in 
contact with, and takes up water, whilst particles of dust, 
etc., floating in the air, are effectually intercepted. The 
heated air thus enters the room moist and free 
from impurity. 

It may be desirable to have the atmosphere 
in an invalid's room medicated. To accom- 
plish this, a solution of the drug is placed in 
the water tank of the register, and thus the 
air is impregnated with it. 

Lime water in the tank, will, in the same 
way, rid the air of carbonic acid gas. 

A delicate perfume may be communicated 
to the atmosphere of a room, by a drop or 
two of essential oil in the water tank. 

Fig. 1 is an outside view, showing the ap 
pearance of the register when the parts are 
placed together and ready for use. 

A represents the usual casing of a register, 
its lower part, together with a portion of the 
flue, D, forming the water tank : the depth 
of the water (Fig. 2,) being regulated by 
a discharge pipe, H. An inlet pipe, F, and 
cock, G, supplies water. The action of the 
cock, if necessary, may bo made automatic 
by means of an arm and hollow ball. 

The screen or dust arrester, I, Fig. 3, is 
a light frame covered with yarn or any 
suitable fibrous material, which, by its ca- 
capillary attraction, will constantly absorb water, 
portion of the screen is immersed in the water. Its upper 
portion forms a partition in the air space, J, above the water, 
as represented in Fig. 2. It is surmounted by an inverted 
conical cap, K, which guides the ascending- air through the 
saturated interstices of the screen, thence through the regis- 
ter, B, to the apartment to be warmed. The screen is mova- 
ble, and can be inverted at will. 

State rights (or the whole) of this patent will be sold. 
Patented through the Scientific American Patent Agency, 
June 27, 1871. 

For terms, and all other information, apply to J. W. Mc- 
Glashan. 210 St. James street, Montreal, Canada. 



as far as we are aware, has hitherto been attempted of the 
delicate and elaborate character of which this process is ca- 
pable. By its means every shade, from white to black, buffs, 
browns, reds, and neutral green are produced, and penciled 
on by hand with the finest lines if needed, or laid on broadly 
and with clearly defined edges. Through all their varied 
tints the natural grain and transparent luster of the wood is 
retained, and the effect is soft, rich, and harmonious. Indeed, 
one considerable advantage in the process, according to our 
opinion, is that it does not seem to lend itself to strong or 
violent coloring, and that blues and pure greens, which are 
such dangerous implements in the hands of modern design- 
ers, do not make their appearance among the colors em- 
ployed. 

Among the articles to be seen are several doors with highly 
enriched panels and architraves, the designs of which are 




McGLASHANS PURIFYING AND EVAPORATING HOT AIR REGISTER. 

The lower 



Siphon Recording Telegraphic Instrument. 

Sir William Thomson's siphon recorder, which is the great 
telegraph novelty of the day, is a most marvelous combina- 
tion of strength and weakness ; and the strength and the 
weakness are so remarkably combined that it produces effects 
which, until its appearance in public, a few months ago, 
were totally undreamedof by the most sanguine of telegraph 
engineers. 

This instrument consists of a very powerful electromag- 
net, between the poles of which (therefore in a magnetic 
field of great intensity) is suspended a core wound with fine 
silk covered copper wire. This wire is put in the circuits of 
the telegraph line, through which the signals are received. 
The reading of the signals is effected by means of a siphon 
of capillary glass tube, about two inches long, the shorter 
end of which dips into a dish of ink, while the larger hangs 
down, in front of a paper strip moved forward 
by clockwork. The miniature glass siphon is 
connected, by a very fine aluminum wire, with 
the coil suspended between the poles of the 
electromagnet, and is moved backwards and 
forwards as it is deflected to the right or the 
left. To persuade a camel to get through the 
eye of a needle would, under ordinary circum- 
stances, not be a more difficult feat than to 
get ink through the capillary tube under or- 
dinary pressure. But the way in which it is 
got through it, and not only got through it, 
but actually ejected in a tiny stream from the 
lower end of the siphon, is by the simple aud 
ingenious expedient of keeping the ink elec- 
trified to a high tension. It is a well known 
fact that, when any liquid is electrified, its 
particles repelling each other, it is enabled 
to flow through the finest orifice ; and this 
fact, judiciously taken advantage of by Sir 
William Thomson, has enabled him to produce 
a frictionless pen point. The electrification of 
the ink in the reservoir is done by a rotating 
electrophorus or replenisher, kept in move 
ment by an electromagnetic machine. 



Van Pappelcndam's Metallic Tiles. 

Our engraving shows an undoubted improvement in the 
construction of metallic tiles, whereby, it is claimed, perfect 
security against leakage of roofs is obtained ; while, at the 
same time, a great variety of ornamental design is possible, 
without much increase of cost over that of 
perfectly plain tiles. The raised ornamental 
designs, furthermore, serve to strengthen the 
tiles, acting as corrugations to prevent roll- 
ing up by the action of violent winds. 

The tiles may be made of iron, zinc, or any 
other suitable metal, and either of cast or sheet 
metal, the ornament being stamped thereon 
when rolled sheets are used. The tiles are 
shown singly in Figs. 4 and 5, obverse sides 
of two different tiles being shown. One side 
of the tile has two parallel ribs formed 
along two of its edges, as shown, forming a 
channel. Below these ribs, a single rib on 
another tile rests, when the tiles are placed 
together on the roof, as shown in Fig. 2, and 
more clearly in Fig. 3. 

The two angles of the tiles on the right and 
left are cut off, as shown, and the channel 
formed by the parallel ribs is bent so as to 
conduct any water that may pass over the 
lower ribs, downward, and deliver it upon the 
upper surface of the next tile below. 

By these means, it is claimed that the pen- 
etration o! water through the joints is effect- 
ually prevented. 

The tiles may be made square or diamond 
shaped, either form being ornamental as well 
as effective. 

The tiles thus made will, it is thought, find 
a wide application in this country and abroad. 

Patented through the Scientific American Patent Agency, 
June 13, 1871, by Cornelius G. Van Pappelendam, of Charles- 
town, Iowa. The entire right will be sold. Address, for 
further information, as above. 

Xylatechnigraphy. 

We lately, says the Building News, called attention, in our 
review upon the furniture in the International Exhibition, to 
some specimens by Messrs. Trollope, decorated by their new 
patented process for the decoration of natural wood. 

As a process of artistic decoration this invention is a high- 
ly valuable one, but a " new art," as they call it, it certainly 



good, and the effect striking and pleasing. Another fine ex- 
ample shows the complete treatment, of a side and ceiling of 
a room with dado, cornice, etc. In this are some groups of 
fruits and leaves, which admirably exhibit the capabilities of 
the process. In a group of leaves, each leaf may have a 
slightly varied hue, and thus great variety is obtained. Some 
specimens of furniture — as sideboards and cabinets — deserve 
attention, as illustrations of the richest and most elaborate 
character of work. In many of these gold is judiciously 
used in the moldings to highten the effect. Articles of bed- 
room furniture are decorated in a simpler manner, but, per- 
haps, are not so successful, some of them being rather heavy 
and dark. 

On the whole we were very favorably impressed with this 
new process, and believe that architects will be grateful for 
the opportunities it will afford them, as they may have their 
own designs carried out in exact accordance with their draw- 
ings to the minutest details. The work, when done, is French 
polished or varnished, and the highly glazed surface thusob- 




A Nonsensical Patent. 

A Mr, Macdonell, of London, England, " believes that if he 
fits the poles or shafts of carriages with large wheels," which 
he is pleased to term " auxiliary horse wheels," these wheels 
having received " the initial force of the horse or horses," 
will, by tending to keep in motion, help to draw the carriage 
behind them! To facilitate the motion, Mr. Macdonell pro- 
poses to load the axles with weights to increase the adhesion 
between the " auxiliary horse wheels" and the road. 

A patent has been granted for this device, in Great Brit- 
ain. See " Pickwick," chapter 2, wherein the cabman says, 
" We've got a pair of precious large wheels on ; and when 
the horse does go, they run after him, and he must go on 
he can't help it." 

<m mt m 

Tamping Apparatus for Blasting. 
Daniel Corgan, of Sugar Notch, Pa., has invented an im- 
proved tamping injector for use in blasting. It consists in a 
tamping injector, having a cylinder or barrel with a handle 
or rod connected therewith. The tamping 
material is placed in the cylinder or barrel. 
A rod, the end of which is made to fit the in- 
side of the barrel, so that it may act as a 
plunger therein for forcing out the tamping 
material into the drill hole, where powder or 
other explosive substance has been placed, is 
also used. The cylinder is bent slightly in- 
ward at the lower end, so as to prevent it from 
being drawn off the plunger, whose head or 
upper end is made larger than its body or re- 
maining portion. A stop prevents the plunger 
from passing entirely through the barrel. The 
diameter of the barrel is slightly greater than 
that of the drill hole. The end of the barrel 
is placed so as to inclose the drill hole, and the 
tamping material is forced into the hole and 
pressed by the plunger, so that it will remain 
in a hole drilled upward into a seam of coal, 
which is worked from the bottom, as is fre- 
quently the case in mining anthracite coal. 
When the tamping material has been pressed 
into the hole, the tamping bar is applied, by 
which the material is rendered as compact as 
may be desired. By the use of the tamping 
injector much valuable time is saved, and the 
risk to life and limb from this dangerous oc- 
cupation is greatly lessened. 



PAPPELENDAM'S METALLIC TILES FOR WALLS. ROOFING, Etc. 



By having his wits about him and a plenti- 
ful supply of eggs, Mr. Joseph Hale succeeded 



There is a sharp rivalry just now in Alabama among dif- 
ferent guano dealers. One of them, by way of showing the 
superiority of his guano over any o*her, says that a farmer 
recently put a sample of it into his pocket, in which there 
happened to be a carpet tack, and started home on horse- 
back. Before reaching his house his steed broke down, and 
the farmer was at a loss to discover the cause until he found 

is not. Although woods have been stained previously, and ! that the carpet tack had grown to be a long bar of railway 

that in more than one color, by means of stenciling, nothing, j iron. 



tained is perhaps the greatest present drawback, but we doubt in saving the life of his wife, recently, in Portland, Maine , 



not that this may be avoided, in which case we think that 
but little will be left to be desired by either artist or archi- 
tect. 



who, in a fit of abstraction, had swallowed a dose of corro- 
sive sublimate, thinking it was laudanum. Given over by 
the frightened neighbors for as good as dead, her husband at 
once administered to the terrified victim the whites of fifteen 
eggs, which completely neutralized the effects of the poison. 



In Massachusetts recently, a lady overtaken by a thunder 
storm, suddenly felt a shock of electricity which numbed her, 
but, recovering almost instantly, she continued her walk 
home. On arriving, she found that the lightning had actual- 
ly struck a fold of her black alpaca dress, near the ground, 
where it was wet by the shower, and had scorched the edge 
of the fold, and then leaped off to the wet ground. 
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MENTAL ORDER AND SYSTEM. 



We are all tolerably familiar with the fact, that no genera- 
tor of power approaches in efficiency the half of its theoret- 
ical capacity. In the best modern steam engines, the con- 
version of ten per cent of the capability of the coal into effi- 
cient power, is an unusually high result. The loss in the 
use of electro magnetism is still greater in proportion. And, 
labor as we will, we shall never arrive at absolute perfection 
in the use of force generators, if we ever approach it. 

But what shall we say of the enormous waste of a force, 
more powerful than steam and more subtle than electricity, 
which goes on daily within us ? How much of our mental 
capacity is lost, through desultory habits of thinking, and 
loose, irregular exertion of the mind ? We believe that the 
actual product of the brain's working through the day is 
lamentably below its possible achievement, and the cause of 
this we propose to consider. 

The faculty of concentrating the mind on the matter in 
hand, to the exclusion of all other things, is one of the rarest 
and most valuable gifts with which a man can be endowed. 
To commence with a theory, to think it out to its legitimate 
results, to reduce those results to a concrete form, and, if it 
be in material science, to proceed to experiment and practice, 
without diverging, in any direction, from the purpose, is pos- 
sible to very few men. And we do not think we are over- 
stating the case when we assert that, in proportion as a man 
is gifted with this faculty, he will become a successful inves- 
tigator of the phenomena of Nature. Certain it is, that the 
most eminent men in the scientific world have been remark- 
able for this power of self-concentration ; and the study of 
Nature and her laws — which go from process to process, and 
from fact to fact, by strict induction and with inexorable 
logic — is the pursuit of all others, for the employment of 
this invaluable talent, as well as for the increase of its 
strength. The study of Nature — in another word, science — 
is the best occupation for the mind, if it be desired to sys- 
tematize the thinking faculty, and to produce the greatest 
result from the exertion of the intellect. It is one phase of 
the same power, of which thoroughness of work is another ; 
for, if the ability of mental concentration can be acquired, it 
is by doing most thoroughly and earnestly the work in hand. 
So the true worker or thinker never wastes time and strength 
in going back to what he has already accomplished, but, hav- 
ing done it once, he is prepared for the next process, and so 
goes on with the least possible dispersion of his mental 
force. Similarly, the studies of mathematics and logic are 
useful to mental discipline ; and the former, especially, has 
done the world good service in forming the invaluable habit 
of reasoning by strict induction. 

As a marvellous instance of what one man may achieve by 
doing systematically and thoroughly whatever he undertakes, 
we cannot do better than consider the life of Alexander von 
Humboldt. There was no part of the world he had not vis- 
ited, and he had been nowhere without acquiring the most 
exact knowledge of the whole country, its geology, its ani- 
mal life, its botany, all its physical characteristics, as well 
as the language, habits, customs, laws, religion, and his- 
tory of its people. He led this life till he was ninety years 
of age, and even then no fact, in any part of the world, that 
had any bearing on scientific truth, escaped his notice. His 
mind was a museum, where all the knowledge that had been 
brought into the world was placed in order, carefully guard- 
ed, and always ready for use. We are not wrong in attrib- 
uting the boundless learning and prodigious memory of this 
great man to his habit of systematizing his mental labor, and 



A quick practical means of extinguishing firos at their 
commencement, on hand, ready for immediate use, in every 
building, would lessen the annual destruction of property by 
burning to an extent difficult to estimate. 

The rule is that the beginnings of fires are small, and their 
early progress comparatively slow. There are buildings 
which contain such inflammable materials that a spark will 
communicate flame almost instantly to all parts of the struc- 
ture, but these cases are exceptional. In most cases a very 
little water judiciously employed will extinguish a fire 
within five minutes from its ignition. 

We say judiciously employed, for in this lies the secret of 
successful combat with the devouring element. To throw 
water indiscriminately wherever it may chance to hit, is to 
waste our ammunition. The attempt should be to cover the 
burning surfaces with water as speedily as possible. No 
matter how thin the film of water may be, it excludes the 
oxygen of the air, and fire can live no more without air than 
an animal. A thin stratum of any non-combustible material 
extinguishes it just as thoroughly as though a foot thick 
were used. 

To apply water thus economically requires more refined 
means than slopping it out of a bucket. In this way, but a 
little space can be covered ; but a bucket of water will cover 
many feet if well husbanded. 

It is for this reason that small portable hand forcing 
pumps have been approved by the best and most experienced 
firemen, as the very best means, all things considered, for 
extinguishing fires. 

Those extinguishers employing a solution of carbonic acid 
in water, or solutions of salts which, decomposed by heat, 
yield gases that do not support combustion, have some of 
them proved very useful, but their cost is far more than 
small force pumps, which answer nearly as well. 

We would suggest to inventors that a field is open for the 
introduction of apparatus of this kind. And there will be 
room for competition in supplying the demand, as much as 
in pianos and sewing machines. The attention of manufac- 
turers is especially fixed at the present time upon the sub- 
ject, and we believe we express the prevailing opinion, when 
we assert, that portable apparatus, employing only water, is 
what is regarded with highest favor by this class of men. 
There are some devices of this kind now in use, but, as we 
have intimated, there is room for others. The field is large 
and comparatively unworked. The time will, however, 
come when something of this kind will be made a condition 
of insurance, in all buildings much exposed. 



GRAPHITE, PLUMBAGO, BLACK LEAD. 



Although graphite has been known from time immemorial, 
and its name at once indicates the antiquity of its principal 
use, its geological origin is still a matter of doubt, and its 
properties are not yet half understood. It belongs to no par- 
ticular geological horizon, but occurs in rocks of all ages, in 
beds, imbedded masses, laminae, or scales, more common- 
ly in granite, gneiss, mica slate, crystalline limestone, and 
occasionally with deposits of coal. The famous Borrowdale 
variety is found in nests, in trap in clay slate. Nearly every 
locality presents it in some new association, so that it is 
scarcely to be wondered at that geologists have been puzzled 
to account for the origin of a mineral that makes its appear- 
ance in utter disregard of the laws of deposition, stratifica- 
tion, injection, or age. The recent progress of chemistry has 
thrown some light on this subject, and new theories have 
been advanced, tending to dispute the vegetable origin of 
graphite and to explain its presence on the principle of the 
decomposition of cyanogen or of other nitro-carbon com- 
pounds. In the preparation of caustic soda, cyanide of so- 
dium is produced, and when, in the course of the operation, 
Chili saltpeter is added, to oxidize the sulphides of iron and 
sodium, and the mass is in a state of fusion, graphite arising 
from the decomposition of the cyanide rises to the top, where 
it swims and can be skimmed off, washed and dried, when it 
presents the appearance of brilliant, light powder, perfectly 
pure and admirably adapted to the manufacture of pencils 
and many other purposes. We need hardly say that in many 
soda ash establishments, the graphite produced in this way 
is economized and highly valued on account of its great pur- 
ity. The brilliant red crystals which form in blast furnaces, 
and now and then give rise to what is called " salamander," 
were formerly supposed to be pure titanium. Wohler after- 
wards showed that they contained cyanogen, and this discov- 
ery, together with the appearance of cyanogen in the soda 
ash manufacture, has led chemists to suspect that the forma- 
tion of artificial graphite in iron furnaces is not always due 
to the solution of an excess of carbon in the molten iron, 
but may be referred back to a compound of nitrogen with 
carbon, in other words, to the decomposition of cyanogen. 

Applying these observations to geological phenomena, some 
authors, especially Wagner, seek to account for the forma- 
tion of graphite in nature, on the principle of the chemical 
decomposition of the cyanides. It is certainly a very inge- 
nious theory, and has many strong points to sustain it ; and as 
it may finally conduct us to an artificial method for the pro- 
duction of graphite, in any quantity and at reasonable rates, 
it deserves the careful study and experimental research of 
all parties interested in the development of this branch of 
industry. 

Scientific men have long been in the habit of describing 
graphite as a variety of carbon. They call it an allotropic 



condition of carbon, as the diamond, charcoal, etc., are con- 
sidered to be different forms of this element. This explana- 
tion has been quietly accepted until recent times, when the 
progress of research has disclosed so many new properties 
for graphite as to entitle it, in the opinion of many authori- 
ties, to an independent position among the list of elementary 
bodies. It has been proposed to call it graphon or graphium, 
but no writer of chemical text-books has thus far been found 
to adopt the new name in his list of elements. 

Berthelot has found that there are three distinct varieties 
of graphite : 1. The native ; 2. The crystalline, from cast 
iron. 3. The electric, from the galvanic battery. These give 
rise to characteristic and different chemical compounds, the 
perfection and properties of which he describes in a learned 
paper on the subject. 

Brodie has also explained the striking differences between 
charcoal and graphite, and has shown how to prepare pure 
graphite as well as graphitic acid. Older and more familiar 
writers on the subject describe two kinds of native graphite 
— the crystalline and the granular. 

The value of the article for commercial purposes does not 
depend upon purity, but on grain and texture. The crystal- 
ized graphite of Ceylon, with only 1J to 6 per cent impuri 
ties, is not fit for lead pencils, whereas the Borrowdale black 
lead, with sometimes 13 per cent foreign matter, is the best 
in the market. 

A compact, grainy variety is preferred for pencils, and a 
loose mold, with shiny particles and scales, is better adapted 
to crucibles. The best crucible material is really gneiss 
containing 35 to 45 per cent graphite ; this is reduced to fine 
powder, mixed with one half or one third clay, stamped into 
forms and moderately heated. 

Many attempts have been made to purify graphite in or- 
der to fit it for the various purposes to which is adapted. 
Some of these may be mentioned as offering suggestions to 
practical men. The most famous method is the one invented 
by Brodie, which consists in adding chlorate of potash in the 
proportion of one twentieth to one sixteenth of the original 
pulverized graphite and afterwards stirring in twice the 
weight of sulphuric acid, sp. gr. 1'8, and heating gently and 
with great caution, to avoid explosions, until the evolution 
of fumes of chlorous acid has nearly ceased ; the mass is 
allowed to cool, and is then washed by decantation in water. 
After drying, it is calcined in a furnace at a red heat, and the 
resulting mass triturated with water, upon the surface of 
which the finely divided graphite swims while the heavier 
particles of silica, iron, and other impurities sink to the 
bottom. 

Graphite obtained in this way is absolutely pure, and pos- 
sesses properties different from the original article. It is ad- 
mirably adapted to the manufacture of pencils, for glazing 
powder, for crucibles, for electric conductors, and the like. 
Where the native material contains considerable silica, some 
fluoride of sodium may be added in the first stage of the 
process, after the evolution of chlorous acid has ceased, by 
which the excess of silica is removed in the form of a fluor- 
ide. Winkler purifies graphite by finely pulverizing, mix- 
ing with equal or double weight of a mixture of soda and 
sulphur, fusing and ultimately washing with dilute hydro- 
chloric acid. Boiling in caustic soda, and subsequently fus- 
ing with soda, and washing in hot water has also been 
recommended. Other methods have been tried in this coun- 
try and Europe, but as they are the result of costly experi- 
ments, the details of the improvements have not been 
published. 

The most extensive establishments for the manufacture of 
black lead crucibles are at Passau, in Bavaria ; at Battersea, 
near London ; and at Jersey City. Enormous quantities of 
graphite are now consumed in the market, and it is said that 
$600,000 worth per annum is required for stove polish alone. 
It may be well to mention some of the chief uses to which 
this valuable article is now applied. The best known are 
for crucibles, stove polish, glazing gunpowder, lead pencils, 
linings for iron castings ; to these may be added the great 
use in galvano-plastic and electroplating; the manufacture 
of cements ; as a priming for all colors in painting boats, 
roofs, iron ships, tin ware ; for lining to acid tubes ; for pack 
ing steam joints ; as a lubricator ; in the manufacture of Bes- 
semer steel ; as a substitute for emery ; as polishing powder ; 
for copying impressions, and in photography ; for printing 
ink ; to stop the incrustations of boilers ; as a wash for trees ; 
in repairing roads ; in agriculture ; as an antiseptic ; as a 
coating for barrels ; for electric conductors ; in fireproof safes ; 
and many other applications to which we cannot refer in de- 
tail, for want of space. We have said enough to show that, 
although the progress of our knowledge of graphite has 
been considerable, there still remains much to be learned, 
both in reference to its properties and its employment in the 
arts. 



INFRINGEMENT TRIAL. 



This was a recent action for infringement brought in the 
United States Court, Illinois, under the patent granted to 
William P. Heffron, July 23, 1867, for an improved boiler 
tube cleaner, against the Chicago, Alton and St. Louis Rail - 
road Company. 

One of the leading features of the patent consists in the 
combination of traveling feed wheels and a series of revolv- 
ing cutters or cutter heads. 

The defendants had not made use of the identical device 
shown in the patent, but had used an improved device, name- 
ly, the patent for a machine for cleaning and polishing 
tubes, granted to Horace S. Smith and William Hughes, 
March 1, 1870. 

The Court instructed the jury, among other things, that 
plaintiff was not confined to an apparatus identical with his 
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model and specifications, but might make use of any other 
form of apparatus in applying his principle which would 
suggest itself to a skilled mechanic, no inventive genius be- 
ing necessary to originate it. However much Smith & 
Hughes might have improved the Heffron machine, if they 
made use of the combination of the feed wheel or rollers 
with a revolving cutter head, it was an infringement. The 
jury returned a verdict of $720 damages in favor of the 

Heff'ron patent. 

« » t» 

THE THREADED ENVELOPE PATENTS. 



In recently publishing illustrations of the threaded envel- 
ope patents — the original, of Phelps, covering the insertion 
of the thread, and the subsequent patent of Gregg, covering 
the knotting of the thread — we had no purpose to cast dis- 
credit upon the Patent Office, much less to reflect upon the 
action of the able and worthy examiner, to whom belongs 
the supervision of all improvements of the class. That gen- 
tlemau is well known as a painstaking, efficient officer, whose 
services are of great value to the Patent Office, and we should 
be the last, knowingly, to do him an injustice. 

On examination of the full specification of the Gregg pat- 
ent, we find that the advantages of the improvement are 
fully set forth: and there was probably as much reason for 
its issue as for the grant of the original patent. Both inven- 
tions are of more importance than most people would sup- 
pose, if we may judge from the curious fact that no less than 
forty -three applications for patents have been made by other 
persons for substantially the same thing since the issue of 
the Phelps patent, all of which were necessarily rejected. 

The duties of an examiner at the Patent Office are often- 
times peculiar and difficult; perhaps nothing is more per- 
plexing for him than the decision of some questions of novel- 
ty. Especially is this true in cases where the devices are 
simple and the resemblance close. A wrong decision may 
prove to be a great injustice. In hundreds of instances of 
small devices, having what at first seemed scarcely a first 
point of novelty, the subsequent development of the patents 
has proven them to be inventions of decided importance. 

Not the degree, not haw ranch, but has the invention any 
novelty and utility, is the question for the Examiner to de- 
termine. In some cases it is impossible to decide this ques- 
tion except by the results produced. 

The enlightened Examiner will read the laws with a lib- 
eral mind, gladly giving to the applicant the benefit of any 
doubts he may have upon the propriety of granting the pat- 
ent. He will moreover be impartial in his decisions, treating 
all applicants alike, whether their inventions are great or 
small, applying in each case the same general tests of prac- 
ticability. 

» ■ » 
[Special Correspondence of the Scientific American.] 

WHAT IS DOING AT THE PATENT OFFICE.— GREAT 
NUMBER OF APPLICANTS FOR EXTENSIONS. 



Wa shlngton , D. C. , July 11, 1871. 

The late extension of Kelly's patent for the manufacture 
of steel, referred to in your issue of July 1, is causing much 
excitement, the opponents making a fiery onslaught upon 
the Commissioner and Examiner, in the New York World and 
other papers. A vigorous reply is daily looked for, as well as 
the Commissioner's decision, in full, which has not yet been 
made public, though the extension was granted almost imme- 
diately after the hearing. Perhaps no extension was ever 
opposed by so many and weighty capitalists and corpora- 
tions. 

The current month carries a full share of extension cases, 
and some will be strongly contested, such as the patent to 
John B. Slawson, for the well known car fare box, used on 
street cars for the purpose of preventing fraud, and dispens- 
ing with the services of the toe-treading conductor ; the pat- 
ent to Arnton Smith (deceased) for a plow : the patent to 
Charles Winslow for elastic gore cloth, to be contested by 
the National Rubber Company ; also, the patent to Levi Bis- 
sell for locomotive truck, contested by the Brook Locomotive 
Works. Other applicants to be heard this month are W. R. 
Fee, for hulling cotton seeds ; Baxter D. Whitney, for smooth- 
ing plane ; Alfred Monnier, for manufacture of sulphuric acid ; 
Beniah Fitts, for planing machine feed roller; Wm. M. Wel- 
ling, for factitious ivory ; Isaac Hayden, for bobbins for rov- 
ing and slubbing. The application for an extension of 
Smith's patent was made in 1808, and refused, but Congress, 
last winter, passed an act authorizing a re-examination of the 
case. 

The patents issued during the last six months number 
5,913, designs not included, a falling off of about 500 from 
corresponding period of last year. Being curious to draw a 
comparison between the several States, as to their relative 
interests in the Patent Office, I have examined the issues of 
the last two months, as likely to give an approximately fair 
guide, and find that New York received 216 ; Pennsylvania, 
110; Massachusetts, 100 ; Illinois, 78; Ohio, 65 ; Connecticut, 
54 ; Indiana, 41 ; New Jersey, 33 ; Maryland, 26 ; Missouri, 22 ; 
Michigan, 20 ; Wisconsin, 19 ; Maine and Rhode Island, each 
15; Iowa, 13; California, 12; Virginia, 11; Kentucky, 10; 
Vermont, 9 ; Louisiana, 8 ; Georgia, 8 ; Delaware, 6 ; New 
Hampshire, 6 ; Texas, 5 ; North Carolina, 4 ; Kansas, 3 ; West 
Virginia, 3; Tennessee, 3; Mississippi, 3; Arkansas, 2; Ore- 
gon, 2 ; South Carolina, 1 ; Nebraska, 1 ; Florida, 1 ; Minneso- 
ta, 1 ; Alabama, ; Nevada, 0. 

It is encouraging to note that of these 926 patents, 113 
were issued to inventors in the so-called slave States, and 
among them we find a great variety ; not only cotton gins, 
cotton planters, cotton cleaners, and other machines pertain- 
ing to this particular branch of agriculture, but also a car 
coupling, a wood pavement, firearm, bridge truss, canal boat, 
steam engine piston, etc., etc. Gibbs, of the firm of Willcox 



& Gibbs, is a Virginian, and Slawson, already referred to, is 
from New Orleans. 

It is quite apparent that the abolition of slavery has stim- 
ulated invention at the South, especially in the class of mech 
anisms connected with agriculture, the records of the Patent 
Office showing that the applications for patents of this kind 
have increased from two per cent, before the war, to nearly 
thirty per cent of all cases filed ; and the improved methods 
of cultivating cotton are already affecting the average yield. 

In the class of inventors connected with railroads, there is 
no abatement of interest nor lack of talent. What greater 
boon to the traveling public than a well arranged sleeping 
car, or a Pullman palace car! Whole trains are now made 
up exclusively of palace cars, and they return immense prof- 
its to the company that owns most or all of them, from 200 
to 300 per cent, it is said. Consideration for the comfort of 
human travellers, combined with aclear eye to the dividends, 
has given rise to equally substantial improvements in trans- 
portation cattle cars. Excellent contrivances have already 
been patented, and new applications are made. Under the 
old and still common mode of transportation, the animals suf- 
fer an average loss, or shrinkage, between St. Louis and Phil- 
adelphia, of fifty -seven pounds each ; ten or twelve days are 
consumed in the transit ; five or six stops, or even more, of 
twelve hours each, are required for unloading, feeding, rest, 
and reloading ; and, on an average, two animals in each car, 
are killed or maimed by falling and being trampled upon, or 
by some other accident. Under the new arrangement, at 
least one half the shrinkage is saved, no injuries are incurred, 
and the time is reduced to five, and even four days, as no 
stops are necessary, except for supplies of fresh water. The 
cattle are placed in separate stalls, necessarily narrow, but 
wide enough to allow of lying down. The partitions are 
thin, to economize room, and are constructed of wooden slats 
and ropes, or of canvas, so that they can be rolled up out of 
the way on the return trip, the cars then being used for ordi- 
nary freight and merchandize. These partitions are, however, 
so firmly secured as to support the animals, and prevent them 
from being thrown down by the sudden starting or stopping 
of the train , a very common occurrence in the old fashioned 
car. Food and water are supplied from the top of the car, 
through suitable openings and connections, and a tank of 
cold water is so placed as to give the cattle an occasional 
shower bath in warm weather. 

A successful construction and arrangement of these devices 
presents an inviting field to the practical inventor. The rail- 
roads to the Pacific and Southwest are developing a large 
cattle trade with Texas, the cattle being driven in large herds 
across the plains to various points on the Kansas Pacific and 
Union Pacific roads, and even as far north as Sioux City. 
Such places as Cheyenne, Schuyler, Laramie, Abeline, Kan- 
sas City, and others, have already become great center posts 
for this traffic, and at some stations eighty-five car loads are 
shipped daily. The Texas cattle, born and reared in wood- 
land, or on the wide plain, and having the free range of an 
extended tract of country, are semi-wild creatures, very un- 
like the mild and domestic occupant of the farm yard ; and 
an ordinary car filled with them, fretting under their impris- 
onment, and striking right and left with their wide branch- 
ing horns, does not present a ■' happy family " for Barnum, 
but with a " stalled ox," and "a dinner of herbs," the " hatred 
therewith" is effectually banished. 

The manufacturing establishments of the two companies 
who are introducing these improvements are located at 
Chicago, 111., and at Salem, Ohio, and negotiations with the 
railroad companies are in progress, which will soon establish 
them as essential parts of the transportation system be- 
tween the West and the seaboard. 

Mr. Amos Rank, the President of the Salem company, is a 
leading inventor in this class of improvements. 

Last winter an attempt was made in Congress by some hu- 
mane member to pass such enactments as should compel all 
railroads to make more merciful provisions for the transport- 
ation of all live stock, both in the construction of the cars 
and in supplying food and water on the train at suitable in- 
tervals. The bill, however, was not passed. Did the mem- 
bers quote Paul's inconsiderate remark to the Corinthians: 
" Doth Goil take care for oxen ? " 

The allusion to Texas reminds me of a patent just granted 
to a photographer of that State. Can you, good reader, dis- 
cover any close relation between the modern art of photo- 
graphy and the ancient amusement of swinging, a very an- 
cient amusement, it having, no doubt, originated with our 
honored progenitors, the monkeys ? You are aware that the 
long standing and momentous problem of the art referred to 
is, how to get good pictures of children. The Texan has 
solved it. He places the infant, whether of days or years, 
on a swinging platform, together with his camera, and both 
are then set in lively motion. To the innocent sitter peace 
and quiet are imparted, to the delight of the fond parent and 
abundant satisfaction of the operator. 

Have you recorded another recent invention, illustrating 
the fertility of human genius, namely, a garter constructed 
of two dissimilar metals, in the form of delicate coiled wires, 
to create a galvanic current around the leg as an effectual 
cure of rheumatism 1 |. 

International Industrial Exhibition at Buffalo. — 
The Mechanics' Institute of Buffalo, N. Y., announces a sec- 
ond exhibition, to commence on September 18, and to remain 
open until October 14. The managers state that they are in- 
duced to make this announcement by the great success of, 
and public interest in the first exhibition, which took place 
in 1869. The building (the Skating Rink, on Pearl street) 
will be ready for the reception of goods on and after Monday, 
September 4th. 



PHOTOGRAPHIC NOTES. 



A CONCENTRATED IRON DEVELOPER. 

Mr. Edwards has found that the addition of a small quan- 
tity of copper to the iron developer hastens acticn, secures 
immunity from fogging, and brings out the finest details 
without impairing the contrast of shadows. He prepares a 
stock solution as follows : Protosulphate of iron, 1 pound ; 
double salt of iron and ammonia, 1 pound ; sulphate of cop- 
per, 1 ounce ; water, 40 ounces, or enough to make a saturated 
solution. When required for use, take one ounce of the stock 
solution, dilute with 16 ounces of water, and add an ounce 
each of acetic acid and alcohol, but their proportions may be 
varied to suit the requirements of temperature and the special 
class of work. 

There are advantages in having a stock bottle ready to be 
diluted and mixed when about to be used, and for the tourist 
who employs the wet process, it is an invaluable method of 
working, as it is very portable, and can be modified by the 
addition of one or another solution, to suit the character of 
the work. A little nitrate of silver solution can be used as 
an intenslfier, if required. 

PURIFICATION OF OLD NEGATIVE BATHS. 

Worn out negative baths are usually got rid of by precipi- 
tating the silver, reducing to metallic state, fusing, and 
again dissolving. This is a process so long and complicated 
that most photographers shun to make it, and pour their old 
baths into the general receptacle for slops, to be sold or j»'Ot 
rid of in the easiest way possible. 

Mr. Brooks in the " Year Book " proposes the reduction of 
the negative bath to carbonate of silver to purify it. Dilate 
the bath to about three times its bulk with distilled water, 
neutralize with carbonate of soda until a slight turbidity is 
produced, and sun for several hours ; then decant, if necessary, 
and add sufficient carbonate of soda, free from chloride, to 
precipitate all of the silver as carbonate. After well washing 
this precipitate in water, it is in condition to be dissolved in 
nitric acid of a proper strength to yield a new negative bath. 

PAPIER MACHE TRAYS. 
There is no reason why dishes, trays, pails, bottles and 
other utensils for photographers' use should not be made of 
papier mache. This material is not liable to shrink or break. 
It is very light, unacted upon by acids, impervious to water, 
unaffected by silver, and is in every way preferable to ordi- 
nary porcelain. The difference in cost as compared with 
porcelain, is now quite trifling. 

NEGATIVE PRESERVERS. 

All sorts of contrivances have been suggested for preserv- 
ing negatives, but most of them are cumbersome and expan- 
sive. It is now proposed to put them into paper envelopes, 
and set them aside in boxes, after they have been properly 
designated. The paper protects them from rubbing, and 
the expense of grooves, partitions, slides, and other con- 
trivances is avoided. They occupy the least possible bulk 
when put up in this way, and if laid on edge in boxes, like 
shelves, can be readily removed in case of fire. Envelopes 
are now made of the sizes to fit the glasses usually employed 
by photographers. 

HOT CAST CRYOLITE PLATES. 

These are now made in this country perfectly flat, from 
three sixteenths to one quarter inch in thickness, and are 
ground on one side and polished on the other. They are a 
great improvement on the milk glass and porcelain, formerly 
used by photographers. Being of a pure white color, rich 
tones and beautiful results are easily obtainable. Their flat- 
ness and thickness render them secure from breakage. 
AN AUXILIARY NEGATIVE. 

One of the novelties introduced at the Philadelphia Con- 
vention, was a negative for producing a watered or grained 
effect over such parts of the print as maybe desired. The 
result is obtained by printing for a few moments under a 
fixed position, and then changing ever so little the pos ition 
of the auxiliary negative. Imitations of watered silk, also 
of grains of wood can be readily obtained, and serve to give 
a new character to the picture. 

The East River Bridge. 

We have received further intelligence of the progress of 
this work, which informs us that the tower on the Brooklyn 
side is fast progressing. 

Mr. Martin, the superintendent in charge, reports that not 
the slightest settlement, even under the enormous weight of 
the structure, has taken place, nor is it possible that it should, 
the foundation being solid and absolutely immovable. The 
work is going on well, and the building on the Brooklyn side 
having given the engineers experience, and the necessary ap- 
paratus being at hand, the New York caisson will proceed 
much faster than did its sister structure. 

The Brooklyn tower, an erection of immense solidity of 
construction and material, has already reached a hight of 
some 30 feet above high water mark, and is intended to bo 
270 feet in hight. It is 100 feet in length by about 170 in 
width as the river runs, and is built of solid stone, each 
block weighing several tuns, the interstices between the 
blocks being filled in with Rosendale cement, which, when 
thoroughly dry, is as hard as the stoneitself. 

In the center two large square spaces have been left open, 
the tower, in the opinion of the engineer, losing nothing in 
strength thereby. It will be continued to the top on the 
same plan. When both towers are finished, a span of 1 ,600 
feet will be swung across the river, permitting the passage 
of nearly all vessels underneath of less than 2,500 tuns 
burden. Most vessels over that tunnage will be obliged to 
lower their topmasts before they can pass under. 
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PROFESSOR TYNDALL ON " DUST AND SMOKE.' 



On the evening of Friday, the 9th of June, Professor Tyn- 
dall delivered a lecture on " Dust and Smoke,' to a crowded 
audience at the Royal Institution. He began by saying that 
apparently unpractical and purely theoretical scientific in- 
vestigations often led incidentally, if not directly, to emi- 
nently practical results. With reference to the subject of 
the present lecture, he had been led to study the nature of 
dust and smoke in consequence of some experiments he had 
made as to the condensation of certain gases and vapors, on 
plates of rock salt, closing the extremities of the glass tubes 
in which they were confined — an inquiry of really little prac 
tical importance. The beam of light used to illuminate the 
tube was found to be polarized, and this led to an investiga- 
tion of the dust suspended in the aerial medium through 
which it passed. Ordinary dust consisted largely, as he had 
explained in his lecture last year on the subject, of minute 
particles of organic matter. Of these there could now be no 
doubt that some were of the character of seeds, and that each 
particular contagious disease, whether smallpox, typhoid 
fever, or scarlatina, was spread and propagated by its own 
particular seed ; just as a thistle sprang from a thistle, a 
grape from a grape, or a thorn from a thorn. Putrefaction 
of wounds and sores arose from the organic germs contained 
in the atmosphere coming in contact with, and taking root 
and developing in, the abraded and exposed tissues of the 
body. Corruption could, indeed, be in a great measure ar- 
rested by simply excluding dust, as had been found by a Ger- 
man professor who had succeeded in keeping blood untainted 
for a considerable length of time in saucers under glass 
shades, every precaution being taken to keep out dust. 

Professor Tyndall then alluded to the cotton wool respira- 
tors, which we believe that he was the first ;o introduce, and 
which have been found so effectual in guarding the lungs of 
those engaged in such mechanical operations as are attended 
with the production of dust. He read a letter from a seed 
merchant in the north of England, testifying the benefit de- 
rived by the persons in his employ from their use. One dis- 
advantage had attended these respirators in the form in 
which they were at first constructed. The exhaled carbonic 
acid, which, as well as the inhaled air pass through the cot 
ton wool, rendered this soon damp and unfit for use. By 
adapting two valves to the apparatus, however, the exhaled 
gas passed, not through the cotton wool as before, but direct- 
ly from the mouth into the open air, thus entirely remedying 
he defect referred to. 

In consequence of observing the efficacy of this respirator 
in preventing the passage of dust into the lungs, Professor 
Tyndall had been led to inquire if it might not also be suc- 
cessfully employed in excluding smoke. A contrivance 
which would answer this purpose was much needed by fire- 
men, who were constantly required to enter an atmosphere 
highly charged with smoke. Various kinds of apparatus 
had, indeed, been suggested with the object of supplying 
firemen, under such circumstances, with fresh air. One of 
these — the smoke jacket — was in actual use by the London 
fire brigade. Through the kindness of Captain Shaw, the 
superintendent of the force, he could introduce to the audi- 
ence a London fireman equipped in this contrivance. 

Two or three men of the fire brigade then entered the the- 
atre, and one of them proceeded to don the " smoke jacket." 
This is simply a loose leathern blouse, with a head piece, fit- 
ted with glazed holes to look through. The sleeves are 
tightly fastened at the wrists, and the garment is also se- 
cured at the skirts in a manner which, of course, is far from 
being absolutely airtight, but which nevertheless suffices to 
retain a considerable amount of air between the jacket and 
the body of the wearer. A hose is attached to the jacket, 
and a constant supply of fresh air is forced into it by a pump 
on the fire engine. Equipped in this manner, the fireman 
can penetrate into a burning house, and work with compara- 
tive ease in a smoky atmosphere. Professor Tyndall, how- 
ever, pointed out the obvious defect of the contrivance, viz., 
that it requires the presence of at least a second man with a 
pump to keep up the supply of air. The fire escape men, he 
remarked, had frequently to work single handed, and, ac 
cordingly, could not avail themselves of this apparatus, 
which, in consequence, had really not been found of much 
service in saving life. A Mr. Sinclair had introduced a con- 
trivance which to a certain extent remedied this defect. 
This gentleman also appeared before the audience wearing 
his invention, which may be briefly described as a knapsack 
'full of air communicating with the mouth through an air- 
tight head piece," where, in virtue of its great specific gravi- 
ty, it remained and accumulated, thus materially assisting in 
the outflow of the atmospheric air from the upper porlion of 
the chamber. 

After explaining these hitherto employed expedients, Pro- 
fessor Tyndall returned to the subject of cotton wool respira- 
tors. Experimenting with these in a smoky atmosphere, he 
had found them useful to a certain extent; but, nevertheless, 
insufficient to exclude the irritating fumes from the lungs. 
By moistening the cotton wool with glycerin its action had 
been much improved ; the sticky character of this substance 
causing the arrest and retention of a larger quantity of the 
particles held in mechanical suspension in the smoky atmos- 
phere. Still even with this improvement the apparatus was 
far from completely answering the desired purpose. On re- 
flection it had occurred to him that, as smoke contained, in 
addition to particles of matter, various irritating gases — 
chiefly hydrocarbon compounds — the introduction of charcoal 
into the respirator might increase its efficiency. The action 
of this substance in filtering water and purifying air was, 
he said, well known to the audience. Charcoal respirators 
had been successfully used for some time in hospitals and 



other places where foul air is apt to be engendered. Accor. 
dingly he had constructed a respirator through which the 
inhaled air passed, first through a layer of dry cotton wool, 
then through cotton wool moistened with glycerin, and finally 
through charcoal. This contrivance was a perfect success. 
He had filled a cellar in the institution with the densest and 
most irritating smoke which he could devise — viz., that of 
resinous pine wood, and he found that he could remain in 
this atmosphere for an indefinite time without any inconve- 
nience. 

During the progress of these experiments, he had commu- 
nicated with the superintendent of the London fire brigade. 
This gentleman — Captain Shaw — while acknowledging the 
great value which an effectual respirator of this kind would 
be to firemen, had been at first a little skeptical as to the 
possibility of producing a really serviceable apparatus. On 
seeing, however, the action of this combination of cotton 
wool, glycerin, and charcoal, he had at once recognized its 
utility, and thrown himself heartily into adapting the best 
form of the contrivance to the wants of the firemen. Pro- 
fessor Tyndall then exhibited various forms of masks and 
respirators, in all of which this principle had been intro- 
duced. The firemen themselves were perfectly satisfied 
with the apparatus. Several of them had tried it in the 
smoke filled cellar of the Institution, and stated that they 
could " remain all day" in that atmosphere. 

It will, we think, be obvious to our readers that this inven- 
tion of Professor Tyndall is really a most valuable and im- 
portant one. These respirators will doubtless be the means 
of saving many lives and much valuable property. But we 
venture to think that they ought also to be in the possession 
of others than firemen. 

The inmates of a dwelling and the owners or people em- 
ployed in a place of business of course know what rooms (if 
any) are inhabited, who the occupants are, what valuable 
portable property they have, and where it is deposited, much 
better than the firemen can possibly learn it on being sud- 
denly called in to extinguish a conflagration. Provided with 
these respirators, then, the inhabitants of a dwelling might 
do much to save life and property, either by their own per- 
sonal exertions or by guiding the firemen. As a preliminary 
step towards a somewhat more general adoption of this valu- 
able contrivance, we may suggest that it should be supplied 
to all watchmen and night porters, in places of business and 
public offices. It ought also to be carried on board of all 
seagoing ships. 



churchyard in the neighborhood and measure the work which 
had been done to a wall, in order that an account might be 
sent in to the churchwardens. The man went to bed at the 
usual time ; but when he awoke he found himself fully 
dressed, in the open air, and in the dark. Presently a clock 
struck two, and he knew that he was in the churchyard. As 
he found that he had a measuring rod and a book in his hand, 
he resolved to walk about till daybreak (it being summer 
weather) and ascertain what it was that he had really done. 
He then found that he had measured the wall correctly, and 
had entered the particulars in his book. Sometimes, instead 
of starting up from sleep to go to work, persons will fall 
asleep while working or walking. When Sir John Moore 
made his famous retreat to Corunna, whole battalions of ex- 
hausted troops slumbered as they marched. Muleteers have 
been known to sleep while guiding their mules, coachmen 
while driving on the box, postboys while trotting on their 
horses, and factory children while at work. There was a 
rope maker in Germany, who often fell asleep when at work, 
and either continued his work in a proper way, or uselessly 
remade cordage already finished. Sometimes when walking 
long distances he was similarly overtaken with sleep ; he 
went on safely, avoiding horses and carriages, and timber 
lying.in the road. On one occasion he fell asleep just as he 
got on horseback ; yet he went on, rode through a shallow 
river, allowed his horse to drink, drew up his legs to prevent 
his feet from being wetted, passed through a crowded mar- 
ket place, and arrived safely at the house of an acquaintance ; 
his eyes were closed the whole time, and he awoke just after 
reaching the house. 

Gassendi describes a case of a man who used to rise in the 
night, dress himself while asleep, go down to the cellar, 
draw wine from a cask, and walk back to his bed without 
stumbling over anything. If he chanced to wake while in 
the cellar, which once or twice occurred, he groped his way 
back in the dark with more difficulty than when the sleep 
was upon him. Another Italian, also mentioned by Gassen- 
di, passed on stilts over a swollen torrent in the night while 
asleep, then awoke, and was too much afraid to cross until 
daylight came. 



Sleep Walkers. 

The sleep walkers who go from room to room, and are very 
busy in a sort of world of their own, without actually 
composing new music or writing new compositions, are nu 
merous. The Morning Chronicle, in 1822, gave an account 
of a seaman who slept for a night at an inn in York. Wish 
ing to be called early next morning, and knowing himself to 
be a heavy sleeper, he directed the chambermaid to come 
into his room and call him if he did not hear her knock at 
the door. Waking when the sun was high in the heavens 
he felt certain that he had slept far beyond the proper time 
but looking for his watch to know the hour, he found that it 
was not in its place under the pillow where he had placed it. 
He jumped out of bed to dress, but his clothes were gone; 
and looking round, he found himself in a strange room. He 
rang the bell ; the chambermaid appeared, and then he found 
that he had, at some early hour in the morning, left his bed, 
and wandered in a somnambulistic sleep into another room, 
for when the maid came to call him he was not in his proper 
room. 

Wienholt relates the case of a student who, when in a 
somnambulistic state, was wont to leave his bed, go to the 
parlor or to his study, take out pen, ink, and paper, place 
music in its proper position on the pianoforte, and play a 
whole piece through, with his eyes shut. His friends once 
turned the music upside down while he was playing. He 
somehow detected the change, and replaced the paper in the 
proper position. On another occasion his ear detected a note 
out of tune ; he tuned the string, and went on again. On a 
third occasion he wrote a letter to his brother, rational and 
legible to a certain point ; but it was singular to observe that 
he continued to write after the pen had lost its ink, making 
all the proper movements without being conscious that he 
made no more marks on the paper. 

A case is on record of a young lady who, when under the 
influence of a particular nervous complaint, would walk 
about the house in a state of sleep or coma, steering her way 
safely between the articles of furniture, and even avoiding 
objects purposely placed to obstruct her path. Her eyes 
were open, but she evidently did not see through them in the 
ordinary sense ; for she entirely disregarded strong lights 
held close to her eyes, and even a finger that was actually 
placed against the eyeball. Physicians are acquainted with 
many evidences of persons who do not see with the eyes, but 
have some unexplained kind of vision in certain morbid 
states of the nervout system. 

Those somnambulists who wander about in streets and 
roads, and (like Amina in Bellini's opera) walk along narrow 
planks in perilous situations, have the muscular sense, what- 
ever it may be, effectively awake. Dr. Carpenter notices, at 
some length, " the sleep walkers who make their way over 
the roofs of houses, steadily traverse narrow planks, and 
even clamber precipices ; and this they do with far less hesi- 
tation than they would do in the waking state." The sense 
of fear is asleep, whatever else may be awake. Some som- 
nambulists start off while asleep to attend to their regular 
work, though under very irregular circumstances. Not very 
many years ago, 1 working stone mason in Kent was 00 a 
evening requested by his master to go next morning tne 



The Highest Type of Humanity. 

Prof. Huxley, in responding to the customary compliments 
to science at the Royal Academy dinner (London), said, in 
concluding his speech : " I will be generous, and acquaint you 
with a fact not generally known, to wit, that the recent pro- 
gress of biological speculation leads to the conclusion that 
the scale of being must be thus stated : minerals, plants, ani- 
mals, men who cannot draw — artists. [A man who knows no- 
thing but to draw is a draftsman, not an artist. An artist is 
one who can draw, or give shape to, ideas. — Ed. Good Health.] 
Thence I conclude, Sir, that you, as President of the Acade- 
my, are the crown and summit of creation. My statement, 
however complimentary, may be a little startling, and you 
will therefore, I hope, permit me to state the grounds on 
which it takes rank as scientific truth. We have been long 
seeking, as you may be aware, for a distinction between men 
and animals. The old barriers have long broken away. 
Other things walk on two legs and have no feathers, cater- 
pillars make themselves clothes, kangaroos have pockets. 
If I am not to believe that my dog reasons, loves, and hates, 
how am I to be sure that my neighbor does? Parrots, again, 
talk what deserves the name of sense as much as a great 
deal which it would be rude to call non?ense. Again, bea- 
vers and ants engineer as well as the members of the noblest 
of professions. But, as a friend of mine discovered a few 
years ago, man alone can draw, or make unto himself a 
likeness. This, then, is the great distinction of humanity ; 
and it follows that the most pre-eminently human of crea- 
tures are those who possess this distinction in the highest 
degree." 



On the Transmission of the Sound of the Human 
Voice by Rods of English Deal. 

An interesting modification of Wheatstone's celebrated ex- 
periment of the Telephonic Concert was recently tried at the 
Central High School of Philadelphia. A rod of English 
deal, about twenty feet in length and three quarters of an 
inch thick, was let down through a platform into the room 
below. Insulation from the platform and the ceiling of the 
lower room was obtained by enclosing the rod with small 
sections of thick rubber hose. Against the lower end of the 
sounding box, a small tuning fork was placed. On speak- 
ing or singing into the open end of this, the sounds were 
transmitted by the rod to the room above, the volume of the 
sound being increased by placing a guitar on the upper end 
of the rod. 

The experiment is exceedingly interesting and striking- 
Although the interval between the notes is perfectly pre- 
served, their intensity and quality are changed very de- 
cidedly, the effect being similar to that produced by ventrilo- 
quism. As the position of the rod is immaterial, striking 
effects can be produced as though by ventriloquism. A small 
figure, placed on the end of the rod or on the sounding box, 
adds greatly to the effect. A song is transmitted in a very 
amusing manner. As it is preferable to have the sounding 
box held so that the pulses should impinge in the direction 
of the length of the rod, the experimenter in the room be- 
neath rested, for convenience, on a settee. This mode of 
transmission of sound does not, of course, give as good results 
as by means of hollow tubes, as the transmitted sound can- 
not be heard at as great a distance. It is, interesting, how- 
ever, from its novelty. — By Prof. Edwin J. Houston, in the 
Journal of the Franklin Institute. 

Clean stoves, when cold, with black lead ; mix with strong 
alum water. 
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The Value of the Calculus as a Study. 

It is admitted by all metaphysicians and educators, says the 
Technologist, that the calculus brings into play more facul- 
ties of the mind than any other branch of learning. Recog- 
nizing this fact, the professors of a scientific school should 
consider their institution not only as a place for obtaining 
technical information, but a mental gymnasium ; and when 
this idea is fully comprehended by one commencing the study 
of the calculus, he will be able to decide, at the first recita- 
tion, for what purpose it was put in the course of study. A 
young engineer desires to have enough mathematical knowl- 
edge, not only to understand all demonstrated facts in na- 
tural philosophy, all discussions on the division of land and 
the strength of materials, but also to have a mind which will 
work smoothly and logically, able to stand the worry and 
wear of business life, and grasp a knotty subject in all its 
bearings. Snch intellectual power depends, to a great extent 
on the amount of talent originally implanted by the Creator ; 
and it is also the result of education, which brings out the 
latent forces, gives the mind systematic exercise, and enables 
it to perform its highest destiny. We advance to our con- 
ception of the abstract through the concrete ; and when once 
the former is easy of comprehension, the latter requiring a less 
amount of mental effort, is included. Herein, then is the 
value of the calculus, and indeed of all other branches of 
pure mathematics, that by dealing in abstract ideas, they pre- 
pare the mind which thoroughly understands them, to apply 
itself vigorously to profound or complicated subjects more in- 
timately connected with the realities of life. By solving 
problems in the calculus, the novice is compelled to exercise 
every faculty of the mind, especially when a new one is giv- 
en him in the recitation room. All rules previously learned 
come up before him, memory is often taxed to the utmost, 
and, when finally the right method is hit upon/what foresight 
and care are necessary that the long distant final equation 
may give the wished for result ! Such practice is very bene- 
ficial ; and, if the student will compare his mental powers 
then with what they were before the study of the calcu- 
lus was commenced, he will, perceive his improvement. 
Let those young engineers, therefore, who have an opportu- 
nity to study the calculus under good instructors, take it up 
with the determination of making it as valuable to them- 
selves as possible; believing that every powerful mind will 
in time find full scope to exercise itself, and command a pro- 
per remuneration for its efforts. 

The Traveller's Tree, 

This is the name given to a tree which grows in Madagas- 
car, so called because the lower parts of its stems contain 
pockets or receptacles, which in the driest seasons are filled 
with pure water. The weary traveller is sure to find refresh- 
ment by puncturing these pockets with a spear. The botan- 
cal name of the tree is Urania speciosa. From a solid trunk 
varying in hight from (en feet upward, and similar in appear- 
ance, though not in nature, to that of the southern palmetto, 
Bprings up a bunch of stems, each about six or eight feet long, 
and each supporting a leaf of the same length and some ten 
or twenty inches wide. The leaves, when dried, form the 
the thatch of all the houses on the eastern side of the island, 
making a perfectly waterproof covering, while the stems are 
used for partitions and sides. The bark of the tree is very 
hard, and, unlike that of the palmetto, is easily stripped off 
from the interior soft parts. For large houses this bark is 
cut in pieces of twenty or thirty feet long and twelve to 
eighteen inches wide, and the entire floor covered with the 
same, as well joined as ordinary timber. The green leaves 
are used by traders in place of waterproof wrapping paper 
for packages ; by the women, for table cloths, and the heavy 
pieces cut out of them for plates at meals, while certain por- 
tions are even formed into drinking vessels and spoons. But 
the chief peculiarity of this remaikable tree is that, while 
Btanding in the forest, the stems always contain a large quan- 
tity of pure fresh water, of which travellers and natives 
make use in the arid seasons, when the wells and streams 
are dry. To obtain it, a spear is driven a few inches deep in 
the thick end of the stalk, at its junction with the trunk, 
and then withdrawn, when the water flows out abundantly, 
As every one of the twenty, thirty, forty, or more stalks can 
give from a pint to a quart of water, a large amount is con- 
tained in each tree. 



American Beet Sugar. 

The experiment of making beet sugar in this country has 
been thoroughly tried by the Germania Company, at Chats- 
worth, 111., and the result is not very encouraging. The com- 
pany owns 2,400 acres of land, and is provided with all the ap- 
pliances for the manufacture of the commodity, the mechan- 
ism having been for the most part imported from Germany. 

It is believed that in proper localities this important indus- 
try may be made to thrive, and yield handsome returns upon 
the capital invested. But it appears to be tolerably evident 
that some other soil than that of Illinois will have to be se- 
lected. 

Underlying the State of Illinois is an immense deposit of 
saltpeter, which shows itself in any of the crops, but especial- 
ly in the sugar beet. In some of the fourth products sent to 
St. Louis, boiled from molasses, which had been kept from 
the end of one season to the beginning of the next, no less 
than ten per cent of niter was found by their chemist. In 
fact, the fine needle crystals of niter were mixed with those 
of the sugar, so that they could be scraped off the surface of 
the mold. This peculiarity of the soils of the prairies ren- 
ders them unfit for raising beets for sugar making. The lack 
of good water is another serious diffii ulty. 

In California, the juice of the beet yields from one to four 
per cent more of saccharine matter than in Illinois. 



Quantity Determined by tlie Spectroscope. 

The use of the spectroscope to detect traces of substances 
has been the most glorious achievement of the chemistry of 
the last decade ; perhaps its employment to determine minute 
quantities may be the great exploit of the next. As an essay 
in this direction, may be noticed the interesting contrivance 
of K. Vierordt, who divides the movable plate of the slit of 
the spectroscope into an upper and lower half. Each half is 
provided with a micrometer screw, by which the width of 
the corresponding slit can be accurately measured. If the 
upper and lower slit are of the same width, the spectra are 
of equal strength. If, however, a colored medium be brought 
before the upper slit, for example, a tinted glass or a solution 
of a colored substance in a tank with parallel sides, we have 
two spectra of different intensities. The other slit is now 
diminished by the motion of the screw until the spectra are 
made equal in strength, and by comparison the amount of 
this motion is made to give the amount of coloring matter 

present. — Journal of the Franklin Institute. 
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Screw Threads, Bolt Heads, and Nuts. 

The following standard for screw threads, bolt heads, and 
nuts, was adopted by the United American Railway Master 
Car Builders' Association, at their recent meeting in Rich- 
mond: 



NO LIST OF PATENTEES. 



At the time of going to press, the official list of patents for 
the week ending July 11th had not been received at this 
office. 

It is the first time for many months that the Patent Office 
has failed to furnish copies, and we hope it will be the last 
for as many months to come. 

That class of our readers who watch for the patentees' col- 
umn with so much interest will be disappointed this week, 
but the deficiency will be made up next week, and we shall 
try to provide against a like disappointment in the future. 
A description of some of the more useful inventions recently 
patented will be found in the columns usually devoted to such 
matters. 
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Out of Print. 

New subscribers have poured in upon us since the com- 
mencement of our new volume so much faster than was an- 
ticipated that, before we were aware of the f ..ct, Number 1, 
July 1st, was out of print. 

Subscribers who do not preserve their numbers for bind- 
ing will oblige the publishers by sending to this office any 
copies of July 1st they can spare, to enable us to supply the 
missing copy to those who keep their numbers for binding. 



EDITORIAL SUMMARY. 



The distance between the parallel sides, of a bolt head and 
a nut for a rough bolt, shall be equal to one and a half diame- 
ters of the bolt, plus one eighth of an inch. 

The thickness of the heads for rough bolts shall be equal 
to one half the distance between their parallel sides. 

The thickness of the nut shall be equal to the diameter of 
the bolt. The thickness of the head for a finished bolt shall 
be equal to the thickness of the nut. 

The distance between the parallel sides of a bolt head and 
nut, and the thickness of the nut, shall be one sixteenth of 
an inch less for finished work than for rough. 

Too Safe a Safe. 

From across the ocean, in the London Builder, we hear, 
for the first time, the following: A mechanic in New Orleans 
constructed a safe which he declared to be burglar-proof. 
To convince the incredulous of the fact, he placed a one 
thousand dollar bill in his pocket, had himself locked in the 
safe, and declared that he would give the money to the man 
that unfastened the door. All the blacksmiths and burglars 
in the State have been boring and beating at that safe for a 
week, and the man is in there yet ! He has whispered 
through the key-hole that he will make the reward ten 
thousand dollars if somebody will only let him out. Fears 
are entertained that the whole concern will have to be melt- 
ed down in a blast furnace before he is released, and efforts 
are to be made to pass in through the keyhole a fire proof 
jacket, to protect the inventor while the iron is melting. 
The inventor swears if he once gets out, that he will in future 
always try the experiment with a rival patentee inside. He 
says he never thought he should wish, as he does now, that 
some one would find a weak place in his armour, 

Benefits of Laughter. 

Probably there is not the remotest corner or little inlet of 
the minute blood vessels of the body that does not feel some 
wavelet from the great convulsion produced by hearty laugh- 
ter shaking the central man. The blood moves more lively 
— probably its chemical, electric or vital condition is distinct- 
ly modified — it conveys a different impression to all the or- 
gans of the body, as it visits them on that particular mystic 
journey, when the man is laughing, from what it does at 
other times. And thus it is that a good laugh lengthens a 
man's life by conveying a distinct and additional stimulus to 
the vital forces. The time may come when physicians, at- 
tending more closely than they do now to the innumerable 
subtle influences which the soul exerts upon its tenement of 
clay, shall prescribe to a torpid patient, " so many peals of 
laughter, to be undergone at such and such a time," just as 
theydo that far more objectionable prescription — a pill or an 
electric or galvanic shock. 

The Kansas correspondent of the Cincinnati Times says : 
" Pictures in the old geographies used to represent the Indian 
solitary and in a melancholy attitude on a rock, gazing in a 
sad reflective way upon a train of cars speeding along in the 
valley below. He seemed weeping to see the steam horse in- 
vading his hunting grounds, and overcome with gloomy 
forebodings as to his future. I saw the lonely Indian at the 
railroad depot this morning. He was grumbling because 
the train was a few minutes behind time, and cursed the 
depot agent in good missionary English because he did not 
hurry up and check his carpet bag. He looked delighted 
when he saw the train coming, shook hands with the con- 
conductor when it arrived, borrowed a ' chaw terbacker ' of a 
brakesman ; and, as the train moved away, I saw him com- 
fortably stretched out on two seats, eating peanuts." 



R. D. Munson is a persistent Yankee, a native of Williston 
Vermont, who has devoted ten of his four score years to the 
achievement of making a clock that is more complicatedly 
ingenious than the Strasbourg timepiece, and vastly more 
serviceable. It runs eight days, and the dial marks the sec- 
and, minute, hour, and day, the week, month and year ; a 
thermometer rests against its pendulum, giving the state of 
temperature ; the ball of the pendulum contains a miniature 
timepiece, which derives its motive power solely from its vi- 
brating position, and keeps accurate time ; with this there is a 
delightful musical apparatus, which plays an air at the end 
of each hour, and it is piously precontrived so as to play only 
sacred tunes on Sunday, beginning and ending with the " Dox- 
ology." On national holidays, the airs are diversified patriot- 
ically with " Yankee Doodle," etc. This wonderful timepiece 
presents a black walnut front ten feet high, twenty inches 
wide, and ten deep, and is embellished with profuse scroll 
work and national designs. 



Near Springfield, 111., some days ago, a cyclone, beside 
doing serious mischief, presented a series of wonderful 
changes. To the eyes of the speetator it first appeared as a 
mighty whirlwind, the lower stratum of the air seeming to 
stand perfectly still. Then there succeeded a circular mo 
tion, which every instant Increased in velocity, whirling up 
everything it swooped upon like bits of paper. A cylindrical 
column of dust took shape, reaching like a gigantic pillar to 
the sky, and through this immense funnel a stream of smoky 
cloud appeared to descend. Fence rails were picked up like 
straws and sent flying through the air. At times a river of 
fire seemed to empty itself from the moving column, to the 
unspeakable dismayof those who witnessed it. Several good 
people very nearly suffered translation after the fashion of 
Elijah, and saved themselves only by falling prostrate and 
clinging strongly to permanent support. Curiously enough, 
the actual damage was quite small, as the pillar of destruc- 
tion traversed only a short distance. 



Carpets, Dust, and Disease. — Home and Health says : An 
atmosphere impregnated with the dust which has been 
gathered in carpets and remained there for a considerable 
length of time is positively unhealthy. The dust after being 
stagnant for some time, especially in warm weather, presents 
myriads of animalculse. To prevent the evil the car jets 
should be cleaned often. The dust should be thoroughly re- 
moved every month. The trouble of taking up , shaking and 
replacing will be amply repaid, first, in the matter of health, 
and, secondly, in preserving the carpet. We advise the good 
housewives — there are many — to make a note of this. 



It is reported that the Cuban rebels are using leather 
guns, a species of artillery used by Gustavus Adolphus and 
other European commanders in days gone by. The leather 
while wet is tightly stretched round a wooden core or mold, 
in successive jackets, the under one being allowed to dry be- 
fore the next is put on. A close and tight coil of good rope 
or cord completes the tube, the breech being made of hard 
wood lined with tin. Such guns will fire some twenty rounds 
before giving way, and they are so light that a man can carry 
a couple of four inch bore of the principle. They are usually 
fired from the ground, or from a cart. 



The newest wonder at the West is a soda lake near Raw- 
lings, on the Union Pacific Railroad, several miles in circum- 
ference, and capable of supplying 05,000 tuns of soda a year. 
This genial body of water is fed from countless springs bub- 
bling from a species of granite rocks which includes in its 
composition a soda feldspar. 



A mas who is lost to honor, and has a corrupt and fester- 
ing heart, never finds anything worthy in the conduct of his 
associates ; he looks upon every one with a constant peering 
suspicion. 



A bed of green mottled granite, the first ever found in 
this country, has been discovered on the line of the Adiron- 
dack Railroad, New York. 



For Fruit Stains on Napkins, Table Cloths, etc. — 
Pour hot water on the spots ; rub in hartshorn, or oxalic acid 
dissolved in water. 
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What a Fence should be. 

In the excellent work on " Suburban Home Grounds," late- 
ly issued, and written by J. F. Scott, appear the following 
valuable suggestions regarding fence construction, some- 
thing, the importance of which, in adding to the complete- 
ness and general good effect of home surroundings, is gener- 
ally under-estimated : 

We are at a loss how to convey the just ideas of the choice 
that should be made among the infinite variety of fences in 
our country without writing an illustrated essay. For coun- 
try or large suburban grounds it is safe to say, except where 
hedges are maintained, that that kind of fence is best which 
is least seen, and best seen through. But in towns our fences 
must harmonize with the architecture and more elegant 
finish of the street, and therefore be sufficiently well de- 
signed and constructed to be in themselves pleasing ob- 
jects to the passer by. The grsat desideratum is to an- 
swer this requirement, and at the same time to adopt some 
design that will least conceal the lawn and other beauties be- 
yond or behind it. Our fences should be, to speak figurative- 
ly, transparent. Now what will make a transparent fence is 
a matter much more difficult to decide than the reader will 
suppose. Where iron fences can be afforded, it is easy to 
effect the desired result ; but they are so expensive that 
wood will long coutinue to be the main fence material even 
in towns. Where something really elegant can be afforded, 
an architect's services should be called into requisition as 
much as for the residence design. A fence may be as fine a 
work of art as any other construction, but the architect ought 
to bear in mind that it should not unnecessarily conceal the 
beauty it incloses. Amongthe less expensivekind of fencing, 
we will mention a few of the forms generally used. First, and 
most common of all fences claiming to be ornamental, is the 
plain picket fence, made of strips set vertically the whole 
hight of the fence, and from one and a half inches to one 
inch by three. All picket fences shut out a view of the 
ground behind them, until one is nearly opposite the pickets, 
as completely as a tight board fence of the same hight. An 
old and ornamental form of picket fence is that composed 
of three horizontal rails, with two equal spaces between ; 
one set of pickets being short, and terminated in points 
above the middle rail, while every other one rises through 
the top rail in the same way. This gives double the space 
between the pickets on the upper half of the fence, where a 
transparent fence is indispensable. It is the best, and also 
one of the most expensive of the old forms of wooden fences, 
and the only kind of fencing that should be tolerated for en- 
closingornamental grounds. 

Fences formed of horizontal rather than vertical pieces are 
preferable ; and the openings between the bars should be as 
wide as insurance against animals will permit. A substitute 
for the old style of picket fences, now much used, is compos- 
ed of boards sawn so that iheir openings form ornamental 
designs. These are adopted from German designs for cheap 
balconies and veranda guards, for which purpose they are 
well adapted and beautiful ; but for front fences they are even 
more objectionable than pickets, because tliey bar more com- 
pletely the view of what is behind. To unite strength, beau- 
ty and " transparency," is the object to be gained. What 
wooden fences will best do this we must leave to the reader's 
ingenuity and good sense to decide. Those who build moat 
expensively do not necessarily secure the most tasteful 
places, and in fencing there is much opportunity to let 
thought balance money. Some very pretty rod iron fences 
are made, both vertical and horizontal, which are much 
cheaper than woven wire or cast iron ; but both of the latter, 
being always at hand or ready made for those who have the 
means to use them, will probably continue to increase in use. 
The tasteful forms in which iron fences are generally made, 
together with their indestructible character, will continue to 
make them more and more desirable. Were it not for the 
shameful freedom given to the animals in many town and 
village streets, sucli fences might be made so much lower 
and more open than now, as materially to lessen their cost. 



guww to <&axxw$onftmU. 



SPECIAL NOT&.— This column is designed tor the generalinterest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, hoioever, 
when paid tor as advertisements at 1 '00 a line, under the head of '-Business 
and Personal " 

ALL reference to back numbers must be by volume and paoe. 



Pounding of Piston. — I was troubled with the noise referred 

to, and took the piston out, when I found I had keyed the crank wrist box 
ahead, so that the follower head ]ust touched the cylinder head at one 
end. I suspect that is the trouble with your querist.— C. E. G., of Conn. 

T. J. L., of Mass. — We have given all the information yet 
received by us, in regard to the saccharate of mercury process for extract- 
ing gold. Should anything else of importance be published or communi- 
cated, we shall notice it in due order. 

J. B., Jr., of Ohio, wants an arrangement of lenses, mirrors, 
etc. , whereby he can see customers coming into the front room, without 
rising from his seat in the back room. There is a window looking from 
the back room into the front room, but to reach this, he has to rise and 
walk across the room. Judging from his description, two small mirrors, 
set at the proper angles, will effect his purpose. A little experiment will 
enable him to adjust them. 

C. E. G., of Mich. — For what purpose do you wish to put 
kerosene in your boiler ? We are at Iosb to conceive any reasonable pur- 
pose for so doing. As to the question of danger, we believe there is 
always danger in the use of highly inflammable materials about flre. Be 
advised— don't do it. 

E. W., of L. C, — All things else being equal, two wheels of 
different weights will roll down the same inclined plane in equal times. 
No matter how the weight is distributed, provided the wheels are bal- 
anced, and not taking into account the resistance of the air. 

Y, A. S. C, of Mass.^Bathing in fresh cold water may not 
only be done every day by persons in good health without injury, but with 
benefit, provided it is done very quickly and care is taken not to produce 
a chill. T"o go in daily for the purpose of swimming, and to remain indefi- 
nitely in cold water, regardless of the state of the system, and to incur 
fatigue in so doing is, in our opinion, a dangerous practice. 

C. D., of Ohio. — The shining particles in the minerals you 

send, appear to be mica, not gold. 



Examples for the Ladies. 

Miss Kate Flynn, New York, earned, with a Wheeler & Wilson Machine, 
11,541.77 in 876^ days, of 9 hours. 



Messrs. Geo, P. Howell &; Co., 

Advertising Agents, No. 40 Park Row, New York, are authorized to receive 
advertisementsfor this paper at our lowest prices. 



Rose Cold, Hay Fever, are conquered by Whitcomb's Asthma Rem- 
edy. 



Value of Coal as Fuel. — An experiment lately tried in 
this vicinity on bituminous and anthracite coal gave a result 5J^ per cent 
in favor of the former ; that is, a pound of bituminous coal evaporated 5>£ 
per cent more water than a nound of anthracite coal. I cannot say for a 
a certainty which land would be most injurious to ahoiler, but if the weld- 
ing of iron by each kind be a criterion tojudge by, then I should conclude 
that anthracite would be the most injurious.— P. Q. 

Copying Ink. — If querist No. 9, in issue of July 1st, will take 
any good bodied ink, (not writingfluid), and add to it one fourth of its 
bulk ot glycerin, he will have the article he calls for. The glycerin pre- 
vents the drying of the ink, and when he has written a page he can take a 
copy in the way described. After taking copy, take up any remaining ink 
with a common blotter, turn over the leaf and go on writing, copying 
each page as he proceeds. The writer has copied in this way for years 
with perfect satisfaction. If the ink dries too quick, add more glycerin; 
if too slowly, use less. It is desirable to write an even hand with no very 
fine or very heavy s.rokes, as the fine ones may dry too quick, and the 
heavy ones may blot in copying. — G. P. A. 

Balloon Varnish. — Answer to H. W., query 2, July 1st. — 
Melt india-rubber in small pieces, with its weight of boiled linseed oil, and 
thin it with oil of turpentine.— G. S. R. .oflnd. 

To Keep Flies from Horses. — Take of green leaves of the 
shagbark hickory ( Car y a Alba) quantum suff.; bruise in hot water, let 
cool, and strain, and sponge the im>st exposed parts before the horse 
leaves the stable. I have found this perfectly effectual in preventing 
horse flies, common flies, greenheads, and mosquitoes from troubling 
horses, for three or four hours after application.— J. M.H. 



The Universal Wringer has been in use in our family for years, giv- 
ing entire satisfaction. We speak whereof we know when we say it is one 
ofthebest labor-saving machines ever invented, having several points of 
superiority over any Wringer we have examined.— New York Liberal Chris- 
tian, April2, 1870. 
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The Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines. One DoUar and a Malf per Line will be charged. 



The paper that meets the eye Of manufacturers throughout 
the United States— Boston Bulletih, 84 00 a year. Advertisements 17c. a line. 

For best Lubricating Oil, Chard & HoWe,l34 Maiden Lane,N.Y. 

Copper and Brass Seamless Tubes (from 3-8 to 5 in. outside 
diameter. Merchant & COi , 307 Market st. , Philadelphia. 

The Baxter Steam Engine Co., 18 Park Place, New York, have 
the most economical engine in the world. Sizes 2 to 10 H. P. Send tor 
Circular. 

For the best Galvanized Iron Cornice Machine in the United 
States, address Calvin Carr & Co., Cleveland, O. Superiority guaranteed. 

Parties contemplating the adoption of a new Motive Power 

for Sewing Machines, would do well to address the Case Swinging Treadle 
Co., Cleveland, O. 

The American Standard of Bolts and N"uts. Full-sized draw- 
ing. Price $1.00. Address Edward Lyman, C.E. , New Haven, Conn. 

Wanted to know where "Mechanical Fly Drivers," moved by 
clock work, intended to be placed on a table, formerly sold in New York 
for one dollar each, are to be had. J. H. McHenry, Pikesville, Md. 

Wanted to purchase, an ebtablished business, or an interest 
in a business. Chemical or manufacturing preferred. Address, by letter, 
F. C. Beach, 260 Broadway, cor. Warren st., New York city. 

For Sale. — Mill Stones, Machinery, Gearings, Conveyors, 4 
Page's Mills. 542 West Thirty-third st., New York. 

The Greenleaf Grate Bar saves f uel,and lasts much longer than 
the ordinary bar. Address Greenleaf Machine Workj, Indianapolis, Ind. 

The " Patent Steam Gongs," in use for Fire Alarms, Fog Sig- 
nals on steamboats, factories, etc., have a musical tone, and have been heard 
thirty miles. Manufactured by the Union Water Co., Worcester, Mass. 

Steel Castings, as perfect as iron or brass, made to pattern, by 
Union Steel and Iron Works, Rhinebeuk, N. Y. Van Zandt Bros., Agents, 
4 Dey st. , New York. 

The Eccentric Elliptic Geared Power Presses are the best in 
the world. For Circulars, address Ivens & Brooke, Trenton, N.J. 

Mat Trimming Machines wanted by M. Curley, 432 W. 36th St., 

New York. 

$50,000 can be made from Abbe's Patent Bolt Forging Machine 
In a short time. Best designed in United States. Investigate. Patent for 
sale. Address John R. Abbe, 110 John st. , Providence, R.I. 

Wanted. — A first class Mechanical Draftsman ; one experi- 
enced in wood-working machinery preferred. Address E. Lyon, 470 Grand 
st., New York. 

Two 80 H. Engines, with Boilers, Esler & Co.'s make ; good 
order ; % cost new. Andrews & Bro. , 414 Wat er st. , New York. 

The Baxter Steam Engine will not explode. 

Wanted. — A Fox Lathe and Hand Lathe, with V set-over and 
back motion. Apply at, or address, Room 9, 91 Liberty st. , New York. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Diamond Carbon.of all sizes and shapes furnished for drilling 
rock, sawing and turning stone, conglomerates, or other hard substances 
also Glazier's Diamonds, by John Dickinson, 64 Nassau st. , New York- 

For Centrifugal Pumps, address Morris, Alvord &Co., 70 Canal 
street, Syracuse, N. Y. 

Magic Lanterns and Stereopticons, of every description. 
Send for Catalogue. W. Mitchell McAlister, 728 Chestnut st. , Philadelphia. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 



Electrical Instruments, Models, etc., made to order, and Gear 
Wheels and Pinions cut, by W.Hochhausen, 113 Nassau st. . Room 10, N. Y. 

Bliss & Williams, successors to Mays & Bliss, 118 to 122 Ply- 
mouth st., Brooklyn, manufacture Presses and Dies. Send for Catalogue. 

The Bucket-Plunger Steam Pump discharges at both strokes, 
with only two water valves. Valley Machine Co., Easthampton, Mass. 

Lord's Boiler Powder is only 15 cts. per pound by the bbl., and 
guaranteed to remove any scale that forms in steam boilers. Oar Circular 
with terms and references, will satisfy all. Geo. W. Lord, 107 W. Girard 
ave. , Philadelphia, Pa. 

Improved mode of Graining Wood, pat. July 5/ 70, by J. J. Cal- 
low, Cleveland,0. See illustrated S.A., Dec. 17/70. Send stamo for circular. 

Ford's Portable Tobacco Pre3S for Planters. Will sell Virginia, 
Maryland, Missouri. Address Ford's Tobacco Warehouse, Evansville, Ind. 

The Patent for the best Hydrant, or Fire Plug ever invented, 
for sale. For descriptions, terms, etc., address Lock Box 356,Lockport,N. Y 

The Baxter Steam Engine pays no extra insurance. 

Best Scales.— Fair Prices. Jones, Binghamton, N. Y. 

Steam Watch Case Manufactory, J. C. Dueber, Cincinnati*,, 

Ohio. Every style of case on hand, and made to special order. 

L. & J. W. Feuchtwanger, Chemists, 55 Cedar st., New York,, 
manufacturers of Silicates of Soda and Potash, and Soiuble Glass. 

For Hydraulic Jacks, Punches, or Presses, write for circular 

to E. Lyon, 470 Grand st. , New York. 

Belting that is Belting. — Always send for the Best Philadel 
phiaOak-Tanne'l, to C. W. Amy, Manufacturer, 301 Cherry st. , Phil'a. 

Copper and Brass Seamless Tubes (from 3-8 to- 5 in. outside' 
diameter). Merchant & Co., 507 Market St., Philadelphia-. 

Send your address to Howard & Co., No. 885 Broadway, New 
York, and by return mail you'will receive their Descriptive Piice List oi 
Waltham Watches. All prices reduced siaee February 1st. 

Ashcroft'sLow Water Detector, $15 ; thousands in use ; can be 
applied tor less than $1. Nani33 of corporations having thirty in use can 
be given. Send or circular. E. H. Ashcroft, Boston, Mass. 

The Baxter Steam Engine is made like the Waltham Watch 

each part duplicated. 
To Cotton Pressers, Storage Men, and Freighters. — 35-horse 

Engine and Boiler, with two Hydraulic Cotton Presses, each capable ot 

pressing 'J5 bales an hour. Machinery first cla33. Price extremely low. 

Wm, D. Andrews & Bro. , 414 Water st. New York. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
and conveying material by iron cable. W.D.Andrews & Bro,414 Water st.,N.Y. 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one ot them. Selling in all parts 01 the country, Canada 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Presses, Dies,and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N. Y. 

Cold Rolled-Shaf ting,piston rods,pump rods,Collins patdouble 
compression couplings, manufactured by Jones & Laughlins,Pittsburgh,Pa. 

l?or Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Glynn's Anti-lncrustator for Steam Boilers — The only reliable? 
preventive. No foaming, and does not attack metals of boilers. Price %:> 
cents per lb. C. D. Freiricks, 587 Broadway, New York. 

The Baxter Steam Engine is manufactured by Colt's Arms? 
Co. , Hartford, Ct. , and sold by the B. S. E. Co., 18 Park Place, N ew York , 

To Ascertain where there will be a demand for new machinery 
or manutacturers' supplies read Boston Commercial Bulletin's Manufactur- 
ing News of the United States. Terms $4 00 aveai. 



APPLICATIONS FOE EXTENSION OF PATENTS. 



Power Loom fob Weaving Wire Cloth.— Erastus B.Bigelow, of Boston, 
Mass., has petitioned for an extension of the above patent. Day of hearing, 
September 20, 1871. 

Metallic Squares. —Samuel Darling, of Providence, R. I. , has petitioned 
for an extension of the above patent. Day of hearing, September 20, 1871. 

Corn Sheller.— Arlow M. Cook, of Chicago, 111., has petitioned for an 
extension of the above patent. Day of hearing, September 20, 1871. 

Steam Pressure Gage.— E. G. Allen, of Boston, Mass. , has petitioned 
for an extension of the above patent. Day of hearing, October 11, 1871. 

Machine foe Turning Wooden Boxes.— Alexander S. Newton, of Bran. 
don.Vt. , has petitioned for an extension of the above patent. Day of hear- 
ing, November 1, 1871. 

Value of Extended Patents. 

Did patentees realize thelact that their inventions are likely to be more 
productive of profit during the seven yea s of extension than the first 
full term for which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended f 01 seven years, for the benefit of theinventor,orof his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the nventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
feef or an extension is f 100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

TIUNN & CO. 37 Park Row. 

Inventions Patented In England by Americans. 

.Iune22 to 26, 1871. 

[Compiled from the Commissioners ot Patents' Journal. 

Furniture Castor.— J. B. Sargent, New Haven, Conn. 

Glass Blower's Mold.— S. R. Bowie, New Bedford, Mass. 

Machine for Tearing Leather.— E. S. Hidden, Millburn, N. J. 

Machine for Turning Crops, etc.— W. W. Wallace, Pittsburgh, Pa. , A 
Giles, Rugeley, Eng. 

Organ.— R. Burdett, Chicago, 111. 

Plow, etc.— W. S. Pratt, Pittsburgh, Pa., A. Giles, Rugeley, Eng. 

Printing on Cloth, etc.— J. Peacock, New York city. 

Seed Sower.— W. G. Comstock, East Hartford, Conn. 

Sewing Machine Treadle. — L. W. Sapp, Cleveland, Ohio. 

Spark Arrester.— J. Smith, T. W. Worsdell, Altoona, Pa. 

Steam Engine.— H. W. Adams, Philadelphia, Pa. 

Foreign Patents. 

The population ot Great Britain is 31,000,000; of France, 37,000,000 Bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, whilebusiness is dull at home, to take advantage oi these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be a better time than the presen t 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured 
in foreign countries by Americans are obtained through our Agency. Ad- 
dress Munn & Co., 37 Park Row, New York. Circulars, with full informa- 
tion on foreign patents, furnished tree. 



©1871 SCIENTIFIC AMERICAN, INC. 



6o 



>tmt\iu %mtmm« 



[July 22, 1871 



tymies. 



I Wepresent herewith a series of inquiries embracing a variety topics of 
greater or less general interest. The questions are simple, it is true, but we 
prefer to elicit practical answers from our readers.] 



1. — Relative Power in Boring and Turning. — My 

query, which you were kind enough to publish, concerning the boring of the 
sixteen inch cylinder, elicits two answers in your last issue, both of which 
lose sight of the main question. I want to know.why it requires more power 
to bore a sixteen Inchcylinder than it does to turn off a twenty-four inch 
pulley, the cuts being equal. B P. G.,of Mass., gives me directions for 
making a tool. I think the tool used equally as good, although not having 
tried his, I would not assert this positively. I ased a boring head 15>£ inches 
diameter, with a cutter placed lengthwise, and sharpened to a point on the 
combined principle of a side tool and a diamond point. R. H., of Mass. , is 
mistaken in the gear. It was not the feed gear that gave way but the back 
gear and ihe fixed gear on the lathe mandrel. I am convince' 1 /hat there is 
a principle involved, and that it governs the speed as well as the power. I 
have found by experience that the speed I run my lathe at, for the turning 
of a 21 inch pulley is right for the boring of a 10 inch cylinder, and when I get 
a cylinder over 12 inches in diameter, I have to use a smaller driving pulley 
on the main shaft. I would like to have these two questions answered: 1st. 
"Why does it require more power to bore a 16 inch cylinder than to turn off a 
24 inch pulley, or why will a lathe not bore as large as it will: turn— say 21 
inches ? 2d. Why do we run a lathe as slow to bore a sixteen inch cylinder 
as to turn ofl'a 24 inch pulley, or why can I not run my lathe as fast on a 24 
inch cylinder as a 24 inch pulley ?— G. S. R. 

2. — Cast Steel. — What is the best method of decarboniz- 
ing cast steel, leaving it soft and tough ?— C. B. M. 

3. — Polishing Meerschaum. — Will some one inform me 

how meerschaum is polished, and what is used to polish it ?— A. R. 

4. — Sealing Fruit Cans. — I would like a recipe for a 

composition or wax for Bealing tin fruit cans. The one now in use— beeswax 
and resin— taints most of the fruits so badly that they have a flavor of soap- 
suds. The resin utterly spoils blackberries. Our fruit season is now upon 
us, and anything more suitable than the wax now in use will be thankfully 
received by all your readers in California.— J. B. H. 

5. — To Prevent Oil Barrels from Leaking. — What 

must we do to prepare barrels in such a manner as to prevent the leaking of 
Oil ?-L. & B. 

6. — Belts. — Which is the best side, next to the pulley, to 

run a leather belt? the flesh side or the hair side ?— J. F. M, 

7. — Aniline Dyes. — How are aniline dyes prepared ? 

What mordants are used to secure a permanent yellow, blue, brown, pink, 
or purple ? What quantity of albumen is used, and how applied ?— W. B. 

8. — Finishing Walnut Wood. — Is there any means of 

filling the pores of walnut wood so as to retain the natural life and luster of 
that beautiful timber, after being varnished ? I find nothing in any work in 
my possession on the subject which will accomplish it, though I suppose 
there is something used whichwilleffect the purpose.— H. W. M. 

9. — Fkost Proof Store Room. — How can I build a frost 

proof store room above ground, that will answer all the purposes of a cellar 
below ground?— W. S. H. 

10. — Belts. — If a belt be placed upon drums, the shaft of 

one of which is inclined relatively to the other, or as the machinists term it, 
" out of line," which way will the belt run on the Inclined drum, to the 
higher or lower end?— J. E. G. 

11.— Marine Glue.— F. L. J., of Ark. (June 24th), tells 

how to make marine glue, namely, by dissolving shellac and India rubber in 
ether. I have failed utterly to make marine glue according to his formula. 
I first tried sulphuric ether, pure, which had been prepared for anaesthetic 
uses. It acted slightly upon the shellac, but not at all on the rubber. I 
next tried nitric ether. This dissolved a portion of the shellac, but made 
no impression upon the rubber. I followed the directions strictly, with the 
exception of heating the ether, which my druggist said would not do. as the 
boiling point of ether is only 98°. Will F L. J. please tell me how to make 
marine glue?— J. H. P. 

12. — H. W. L. wants to know how to deposit copper by the 

electrotype process upon wood. 

13. — Staining Hats. — How are the best straw hats stained 

that deep dark color that the manufacturers put on them? How is th 
stain made ? 



§utnt Qmttltm and &mi$u latent. 



Under this heading we shall publish weekly notes of some of the more 
nent home and foreign patents. 



Insect Trap.— Lyman I. Way, of Annawan, 111.— A recessed funnel, made 
of tin or other smooth metal, or material, is provided with a handle, and 
with a flange or collar, near its bottom or small end. A bag, made of cloth 
or other suitable flexible material, has its mouth secured to the funnel above 
the collar, by tying or otherwise, so that it can readily be removed. A re- 
cess in the rim of the funnel receives the stalk of the plant when the trap is 
applied. In this manner the funnel is made to partly surround a plant in- 
fested with insects. Upon slightly jarring the plant, the bugs or insects 
upon its leaves will fall into the funnel and slide down into the bag. When 
once In the bag, they cannot get out, as. if they crawl up the side of the bag, 
they cannot reach the projecting end of the funnel. In this.manner the trap 
may be carried from plant to plant, and applied until the bag becomes full, 
or nearly full. Boiling water is then poured into the funnel, which destroys 
the insects. The bag is now removed from the funnel, and its contents dis- 
charged, when it is replaced, and is ready for a repetition of the operation. 
In this manner a potato field may, in a short time, be rid of destroying pests. 
The trap may be applied to cucumber and other vines, as well as toother 
plants, when infested with similar vermin. The remedy is cheap and sim- 
ple, and is claimed to be effective. 

Machine for Laying Out Sash.— This invention consists in a pair of 
rods, carrying adjustable cutters, arranged above a table, on which the bars 
to be laid off are placed to work reciprocally toward and from each other 
and the table, by the action of a foot lever and a spring, for cutting or mark- 
ing both sides at once, by pinching the bar between them. The sash bars to 
be laid out are placed on a table, with one end against a gage, by which they 
are held in the right position relatively to the cutters in the lengthwise di- 
rection, and the cutters, being also adjusted properly from the end of the 
bar and from each other, are brought up against the sides simultaneously, 
marking both at once. The treadle is raised, and the bars moved back by a 
coiled spring. John F. Kikendall, Jr. , of "Virginia, 111. , is the inventor. 

Framing Joints.— Jonah Newton, of New York city.— This invention re- 
lates to a new and improved arrangement of mortises and tenons for framing 
door sash and other like frames and cabinet work together; and it consists 
in a semi-circular, or nearly semi-circular mortise and corresponding tenon, 
the latter made on a greater circle, so as not to fit the curved wall of th e 
mortise in the bottom closely, the mortise being made by a circular tool, 
against which the piece to be mortised is moved in a right line, or thG tool 
moved to the piece ; or the said mortise, being first made in thisform by a 
circular tool, may be modified by cutting the ends down for about half, more 
or lees, of the depth of the mortise, on a straight, oblique line, and fitting 
the tenon thereto. The invention also consists in providing the mortise on 
the curved wall, or the partly curved and partly oblique walls, with a tongue, 
and the tenons with a corresponding groove to receive the tongues. The 
object of the first part of the invention is to simplify and cheapen the making 



of the mortise, and to provide an arrangement which will prevent the sag - 
ging of the doors when the stiles shrink in width; also, to keep the joints 
tight at the shoulders of the tenons ; and the object of the second part is to 
provide an arrangement whereby the adhesion of the parts, when locked to- 
gether, will be greater, and a greater surface and better condition for the 
adhesion of the glue will be provided in the parts to be glued. 

Music Leaf Holder.— Aohille Extein and Jesse C.Mills, inventors.— This 
consists of a wire bent to form a blunt loop for insertion between the 
leaves of the book, and also a spring by which a large number of leaves are 
bound together, so that the leaves cannot turn and psrplex the player. 
The instrument is provided with a neat handle. We need not say it is also 
applicable to other than music books. 

Corn Planter.— This is a new and very practical combination of well 
known devices, whereby a very compact and, we judge, efficient machine 
has been secured. It is the invention of Samuel J.. Rye, of Bluff Point, Ind. , 
assignor to himself and William C. Rye, of the same place. 

Hasp Lock for Trunks, etc.— A revolving concentrically slotted locking 
disk in combination with a cap attached to the hasp plate and a headed pin 
attached to the stationary plate, are the claims for improvements In the 
patent of Jacob Fisler aud George Crompton, of Jersey City, N. J., by 
which the inventors secure a very simple, strong, and elegant lock for 
trunks, etc. 

Support for Mirrors and Picture Frames.— Dominikus Hartmann,of 
Mansfield, Ohio, has invented an improved support for mirrors and pictures, 
which consists of a bracket provided with two or more movable arms, from 
which arise yokes, between the arms of which are pivoted the articles to be 
supported. In this way he is able to support more than one object by a sin- 
gle bracket, and at the same time to attain considerable beauty of design in 
the support itself. 

Feather Renovator.— This is an apparatus for first steaming and cleans- 
ing feathers, and then drying them by the introduction of hot air, the fea- 
thersbeingall the while beaten and stirred by revolving arms in a closed 
chamber. By the use of this machine the feathers are taken from the sack 
or bed tick, cleansed, dried, and delivered back into the sack or tick with- 
out being handled by hand or exposed to the atmosphere, the operation be- 
ing, it is claimed, performed in the most expeditious and perfect manner. 
The inventors are Charles E. Barber and "William Dean, of Central Village, 
Conn. , assignees to themselves and George Loring, of the same place. 

Hat Elevator.— William T. Nell, of Greensborough, Pa.— This is an ar- 
rangement of rope pulleys and self locking and unlocking car and car pul- 
ley running upon a horizontal rod whereby part of the load is sustained by 
the rope which effects the propulsion of the car, thus relieving other parts 
of strain usually sustained by them. 

Gripers for Cylinder Printing Presses.— Victor E. Mauger, of New 
York city. —The cylinders of printing presses are provided with gripers for 
holding the paper during the process of printing. Where one cylinder re- 
ceives the sheets of paper alternately from opposite sides to carry them In 
opposite directions over the printing bed, it must be provided with two sets 
of gripers. The object of the present invention is to provide the cylinders 
of such two feeder presses with adjustable gripers, so that sheets of suitable 
lengths can be held therein. The invention consists in the use of radial 
spring gripers guided in movable tubes, which can be set in the perforated 
cylinder, so that one set will be a "suitable distance from the other set of 
gripers. A set of cams on the stationary central shaft serves to move the 
radialgripers for opening and closing the same. By this invention two 
feeder cylinderpresses can be adapted for use on sheets of suitable sizes, 
whereby the scope of their usefulness and their consequent value will be 
greatly increased. 

Canal Locks.— John W. Gentry and George "\V. Barcus, of Peytona, West 
Virginia. — This invention consists in an arrangement of snubbing posts or 
rods in recesses of the walls of the locks, whereby the snubbing ropes may 
rise and fall on them with the boat in a manner by which the boat may be 
controlledmuch better, and the wear of the ropes will be less, than in the 
use of the snubbing posts arranged on the top of the wall, as in tho common 
way. Long rods or posts are used for the snubbing ropes, so that they may 
rise andfallon the said posts or rods with the boat, and thereby avoid the 
tilting and swinging necessarily due to the irregular action of the snubbing 
rope when working over the upper edge of the wall upon posts at the top, 
which has a tendency to tilt the boat when lowering, and prevents, by the 
friction of the rope on the wall, the tightening up of the ropes sufficiently 
when rising, and in either case wears the ropes away very fast. The rods 
are supported at the ends In metal plates, or In any other suitable supports, 
and extend either to the bottom of the lock or to low water mark, or there- 
about, as may be preferred. 

Door Fastener.— J. A. Morris, of Greenbush, N. Y.— The object of this 
invention is to provide simple and efficient means for fastening doors on the 
inside, and which shall be a safeguard to travelers and others In rooms 
wherelocks are lacking or out of order. It consists in a Jointed plate with 
spurs for entering the door casing, and with a head and thumb screw for 
securing the door, which may be carried in the pocket, and which is claimed 
to be especially valuable for travellers in all circumstances, as ordinary 
locks are, at best but a poor protection to the lodger. 

Method of Drawing Patterns for Flaring Vessels.— Orlando B. 
Vandenburg, of Findlay, Ohio, has invented a new method of drawing pat- 
terns for cutting sheet metal, the object of which is to provide a convenient 
and reliable system of laying out on sheet metal the necessary lines, so that 
the metal may be cut to be bent Into truncated cones. A diagram only can 
give a proper conception of the method employed, which is simple and 
easily applied. 



Practical Hints to Inventors. 



Device for Fastkinixg Handles to Satchels, etc.— Morris Schwerin, 
Newark, N. J.— This invention relates to a new and useful device lor fasten- 
ing the handles of satchels and travelling bags, valises, trunks, etc. It con- 
sists in a flanged cup and flanged tube riveted together, and in a spring 
clasp around the cup, which clasp is fastened to the bag, trnnk, or other 
article. The fastening thus consists of three pieces, each of which is struck 
up from a single piece of sheet metal. This fastening is strong and durable, 
and, it is claimed, costs much less than those now in use. The common fas- 
tening for ;this purpose is made from solid cast metal, and the flanges 
are made by turning in a lathe and by a screw at the end of the cup. The 
handle is lastened in the cup by a rivet, the same as in the present device. 
This fastening is very objectionable, as the screw is very liable to work out, 
thus rendering it useless. 

Breech Loading Fire arms.— This invention consists in a novel and simple 
arrangement of a locking bar and connecting link with the breech pin and 
actuating lever for locking the breech pin and working it; also in a novel 
ejecting apparatus for throwing out the cartridge shell when the breech 
pin is moved back, said apparatus being set Iti motion by the breech pin in 
its backward movement. It also consists in the arrangement of a cover and 
spring, in connection with an aperture In the side of the stock, whereby the 
cover is caused to close after the first cartridge has been put in by the said 
cartridge being forced against it by the magazine spring. George R. Stetson, 
of New Haven, Conn., is the inventor. 



UNN & CO., Publishers of the Scientific American, 

have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,030 inventors have avail- 
ed themselves of their services In procuring patents, and many millions 01 
dollars have accrued to the patentees, whose specifications and claims they 
have prepared. No discrimination against foreigners; subjects of all couu,- 
tries obtain patents on the same terms as citizens. 

How Can I Obtain a Patent $ 

Is the closing inquiry in nearly every letter, describing some invention 
which comes to this office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalties must also be observed. The 
efforts of the inventor to do all this business himself arc generally without 
success. Alter great perplexity and delay, he isusually glad to seek the aid 
of persons experienced in pate.it business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. If tne 
parties consulted are honorable men, the inventor may safely confide his 
ideas to them: they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows 
and correct: 

Construct a neat model, not over a foot in any dimension— smaller, ir pos 
Bible— and send by express, prepaid, addressed to Muss & Co., 37 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as to 
its patentability, free of charge. Or, if you have not time, or tire means at 
hand, to construct a model, make as good a pen and ink sketch of the 1m 
provemeut as possible, and senel by mail. An answer as to the prospect of a 
patent will be received, usually, by return of mail. It is sometimes best to 
have a search made at the Patent Office ; such a measure ofden saves the cast 
of an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description of the inven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the tee of $5, by mail, addressed to Muss & Co., 37 Park Row, and -a 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This special 
search is made with great care, a-nong the models and patents at "Washing- 
ton, to ascertain whether the improvement presented is patentable. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the invention. The Govern- 
mentfeefor acaveat is $L0. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Muss & Co., 37 Park Row, New i'ork. 

To Make an Application lor a Patent. 

The applicant for a patent should furnish amodelofhis invention, if siifi- 
ceptiolc of one, although sometimes it may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredients 
of which his composition consists. These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remitmoney is by a draft, or postal order, on New York, payable to the or- 
der of Munn & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Re-issues. 

A re-issue is granted to the original patentee, his heirs, or the assignees o 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent ior 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Mush & Co. 
37 Park Row, for full particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or anyflrm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register tlu'ir designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Muss & Co., 37 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, whosend goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

A patent for a design maybe granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silK, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Muss & Co., 37 Park Row, New York. 

Rejected. Cases. 

Rejected cases, or defective papers, remodeled for parties whohave made 
applications for themselves, or through other agents. Terms moderate. 
Address Muss & Co., stating particulars. 

European Patents. 

Muss & Co. have solicited a larger number 01 European Patents than 
any other agency. They have agent's located at London, Paris, Brussels 
Berlin, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 



Boot and Shoe Taps.— John C. Hancock, 01 Charlestown, and Josiah C. 
Richardson and Edward P. Richardson, of Somervillc, Mass.— The inventors 
employ a thin plate of metal between two plates of india rubber, secur- 
ing it by making the rubber pieces broader than the metal and uniting the 
over lapping margins. The bottom plate of rubber will be thicker than the 
upper one, as it is subjected to the greatest wear. The metal plate will 
preferably have numerous large perforations in the central part, so that 
the two plates of rubber may be connected through them, for uniting them 
more permanently and preventing any loos mess of the rubber on the metal 
between the margins. These metal plates are provided with a row of screw 
holes, near the edges, for fastening the taps to the soles, and they are in- 
tended mainly for holding the screw heads better than the rubber, which is 
liable to tear and stretch and become loose. Both sole and heel taps are 
made in this way. These taps possess the principal advantages of india 
rubber shoes, without being so heavy or clumsy, or interfering with the cir- 
culation by cramping and binding the feet. They keep the feet warm and 
dry, prevent slipping on the ice, are noiseless, easy, light, clastic, and do not 
detract from the dressy appearance of the boot or shoe. 



Muss & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
sueh consultations, opinion, and advice, no charge is made. "Write plain, 
do not use pencil, nor pale ink; be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procurlngextensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and for 
pamphlets of instruction and advice, 

Address 

JTIXTNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE IN WASHINGTON-Corner F aud 7th streets, opposite 
Patent Office. 
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gVfiMrttsfments. 



The value of the Scientific American as an advertising 
medium cannot be over-estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. Jtgoes into all the States and Territories, andis 
*-ead in all the pr inc. pal libraries and reading-rooms 0/ 
the world. We invite the attention of those icho icish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth $2.50 ver line to 
Wiser Use in one of thirty thousand- 

RATES OF ADVERTISING. 
Hack l'ajco - - - - l'OO a line, 
I n^iile Page - - - 75 cents a line 
for each insertion. 

Engravings may head advertisements at the same rateper 
line, by measurement, as ttte letter-press. 




HAKRISBURG FAMILY CORN SHELLER 
CO. want an Agent in evcrv City and County in 
the United States, to sell their Family Corn Shellor. The 
simplest and best invention of the kind. Agents can 
make large profits. Send for Circular to 

EUGENE SNYDER, Treasurer, 

Lock Box y, Harrisburg, Pa. 
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THE CELEBRATED COLLINS GOLD 
METAL WATCHES.— Caution to the Public- 
an orthless Brass Watches are being sold all over the 
country, by parties representing themselves as our agents. 
These parties are all imposters, as WE HAVE NO 
AGE-NTS, and our genuine goods can only he obtained 
by ordering from us direct, and having goods sent C.O.D. 
by express. Prices of Watches, $15, $20, and $25. Equal- 
ing, lor time and appearance, gold watches, costing ten 
times these sums. Chains. $2 to $10, according to style 
and weight. Also, Jewelry of every kind. 

C. E. COLLINS & Co., 333 Broadway, New York. 




We make only ono style, and havo but ono price for our 
Pianos, which are till matte from thoroughly seasoned and kilu- 
dried materials, anil h.ivo seven octaves — rosewood case — 
carvod legs and lyre — large square grand overstrung scale — 
front round corners-serpentine bottom— iron plate— French 
action— mid are all warranted five years. TV'o have no agents, 
mid allow 110 commissions or discounts to any one. Tliis ex- 
plains how we can sell a good Piano for$290, which isabontthe 
price Piano dealers pay to manufacturers-for i nstruments similar to 
oitra. Piano dealers are allowed by all manufacturers, except our- 
selves, to add 100 percent., and upward, profit to all sales. This the 
SuMic can prove by investigation to be strictly true. Pi^no dealers, 
.■aehsrs, ;" rofessors, and everybody else, are excluded from any and 
every possibility of a Bingle cent of commission on our Pianos. If 
you wish a Piano sent for trial, you must make the matter of refer, 
enee and payment unquestionable ; and if the instrument is in nny 
respect Inferior to anv Piano made in the known world at any price, 
you may send itbacV to us at the end of ten days' trial, instead of 
paying for it. If yon order a Piano sent, we have one request to 
make ; and that is, that the trial shall be made by parties who are 
riot interested in other Pianos. Ple*se send for our Circulars con- 
t lining full particulars and references to bankers, merchants, and 
families, in thirty-five States and Territories, who are using our 
Pianos. Address or applv to the 

©UNITED STATES PIANO CO., 645 Broadway, N. Y. 



PURCHASE Machinery of every description 
of A .S. & J. GEAR & Co., 56, 53, 6 1 and 62 Sudbury St., 
Boston, Mass. , where Machinery can be seen running. 



\ S. & J. GEAR & CO., 56, 58, 00 and G2 Sud- 
X"\ • bury st. , Boston, Mass. , have the largest Machin- 
ery Depot in the United States, where they show ma- 
chinery running. 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, etc. Address TREVOR & Co.,Lockport, N.Y. 



CINCINNATI INDUSTRIAL 

Exposition! 

1871. 

The Second Grand Exhibition of 

Manufactures, Products, ani Arts, 

Under the auspices of the 
BOARD OF TKADJE, 

OHIO MECHANICS' INSTITUTE, 
AND CHAMBER OF COMMERCE, 

Will be held in 

CINCINNATI, 

From September 6th until October 7th, 1871* 

IN extensive buildings specially erected for 
the purpose, on a scale FAR SURPASSING the Great 
Exposition of last year. 

Space can now be secured. 

Circulars, Rules, Blank Applications, etc. , can be had 
on application, or by post. 

Many were disappointed last year by delaying their 
applications until a late date. 

Buildings open to receive articles, August 16th, 1871. 

Address 

H. McCOLLTJM, Secretary. 



BENT, GOODNOW & CO., 
Boston, Mass., Publishers of "PATENT STAR," 
sell Patent Eights and goods of all kinds. Orders solicit- 
ed. AGENTS WANTED. 
*ff"Send stamp for copy. 



FOOT LATHES, 

And nil kinds of small Tools. Illustrated catalogue frco 
r T ooijMnv <t \\ KmiMAN, n Coinhlll, Boston, Mass. 



THE NEW YORK 

(VIADUCT) 

RAILWAYJOMPANY. 

DIRECTORS : 

Alexander T. Stewart, A. Oakey Hall, 

William M. Tweed, John Jacob Astor, 

August Belmont, Peter B. Sweeny, 

Charles A. Lamont, Levi P. Morton, 

James F. D. Lanier, Hugh Smith, 

Franklin Osgood, William T. Blodgett, 

Wm, Butler Duncan, Richard O'Gorman, 

John J. Bradley, Jose F. Navarro, 

Charles L. Tiffany, Henry Smith, 

William K. Travers, Edward B. Wesley, 

Joseph Seligman, Manton Marble, 

Richard B. Connolly, John Taylor Johnston, 
Henry Hilton. 



HENRY HILTON, 

President. 

HUGH SMITH, 

Vice-President. 

W. BUTLER DUNCAN, 

Treasurer, 
EDWARD P. BARKER, 

Secretary. 

By the authority of the Board of Directors of THE 
NEW YORK RAILWAY COMPANY, and in conformity 
with the terms of the Act of Incorporation in that re- 
spect, the undersigned, Commissioners on Stock: Sub- 
scriptions, give public notice for and on behalf of the 
Directors, and of such Company, that Books of Subscrip- 
tion for the Capital Stock thereof, will be opened on 
WEDNESDAY.THE TWENTY-EIGHTH DAY OF JUNE 
instant, at the following places in this city, viz :— 

At the Banking House ot 
DUNCAN, SHERMAN & CO., 

No. 11 Namsau street. 

At the Banking House of the 
BANK OF THE METROPOLIS, 

No. 31 Union square. 

The Company is authorized to construct two Viaduct 
Railways, or branches, through the City of New York, on 
the east and west sides thereof, from a common starting 
point at or near Chambers street, between Broadway 
and Chatham street; also, across the Harlem River 
and through Westchester County; with power to build 
additional lines of railway, or branches, from time to 
time, in any part of the City or Westchester County. 
The property acquired by the Company is exempted from 
taxes and assessments during the period allowed for the 
final completion of the railway in the city. The Mayor, 
Aldermen, and Commonalty of New York are authorized 
and directed, with the approval of the Commissioners of 
the Sinking Fund, to subscribe for five millions of 
dollars of the stock of the Company, whenever one 
million of dollars thereof has been subscribed for by 
private parties. This conditional amount of stock has 
been wholly subscribed for and taken by the Directors of 
the Company. On the completion of either of the lines 
of railway to the line of Westchester County, the Super- 
visors of that County are authorized to issue the bonds 
of the County to such amount as the Supervisors shall 
deem expedient, to aid in the construction and extension 
of .the railway in and through that County. For the 
proper equalization of the interest of shareholders who 
may subscribe and pay in moneys at different times, the 
Directors are authorized to issue scrip for interest on 
such payments, payable out of the earnings. 



THE TERMS OF SUBSCRIPTION will be as follows :— 

TEN PER CENT of the amount of Stock subscribed for 
to be paid in cash at the time of subscription. The resi- 
due to be paid as called for by the Board of Directors, on 
a notice of thirty days, but no call at any one time to ex- 
ceed ten per cent. 

Scrip for interest, at the rate of seven per cent per an- 
num, will be issued by the Company, payable out of the 
first earnings of the Railway, on all installments paid on 
Stock subscribed for within thirty days after the Sub- 
scription Books shall be opened. 

The Company reserves the right to close the Subscrip- 
tion Books at any time after the twenty-ninth day of 
July, 1871. 

By order of the Board of Directors. 

Alex'r T. Stewart, ) Commissioners on behah 
icv" JrSfSrH.n"' I of the Com I"» n y- 

New York, June 16, 1871. 



PERFECTION OF SPEED ON WATER 
WHEELS secured by the Hydraulic Rotary Governor, 
lleturn, after testing, if you can afford to run without it. 
Address J. S. ROGERS, Tr. , 19 John St. , Boston. 




Reynolds 7 

TURBINE WATER WHEELS. 

The Oldest and Newest. Allothers. 
only imitations of each other in 
their strife atter complications to 
confuse the public. We do not boast 
but quietly excel them all in staunch 
reliable, economical power. Beau 
tiful pamphletfree. Geo TALLCOT 
96 Liberty st. , New York. 
Gearing, Shafting. 
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a. sure preventive ot aiHU-.iii e lor hot journals.! 

Has ten times the lubricating qualitv of any oil. f 

4000° F., 50° below zero, acids or gases donotl 
affect or change its wonderful, unique nature. | 

Forms on bearing surfaces aglazc of unequal-!!, 
ed smoothness, which economizes power 20 per? 
ct. ; reduces friction to aminimum, and prevents s 
''eat, wear, strain, and repairs of machinery. * 

Send for envelope sample and circular to 



M HM M MSIifflilB 



Andrew's Patents. 

Noiseless, Friction Urooved, Portable, and 
Warehouse Hoisters. . _ 

Friction or GenvodiUinina dc Quarry Bolsters. 

Swiolie-HiirmiiK Safety Boilers. 

Oscillating Engines, Double and single, 1-2 
100-llorse power. ,. . 

Centrifugal Pumps, 100 to 1(10,000 Gallons 

Ser Minute, Best Pumps in the World, pass 
liui, Snnd, Gravel, Coal, Grain, etc., with- 
out Injury. 
All Light, Simple, Durable, and Economical. 
Send lor Circulars. 

WM. D. ANDREWS & BEO., 

414 Water street, New York. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machihes.G-ray & Wood's Planers.Self -oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, (01 Liberty street,, X. Y. : 

Send for Circulars. X t>7 Sudbury street, Boston 



1832 SCHENCK'S PATENT. 1871 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SON'S, Matteawan.N. Y.. and 118 Liperty st. . New York. 

PATENT BAKDSAW MACHINES 

Of the most approved kinds, 
of various sizes, to saw bevel 
as well as square, without in- 
clining the table, by F I RST 
& 1'ttYIBIIi, 452 to 456 
Tenth ave., New York. Price 
$250, $275, $350, and $400. At 
present (Oct. 16), there are in 
operation, In this city alone, 
88 of our machines. Sendfor 
circular. Manufacture, also, 
an improved saw-filing ap- 
paratus; price, $30. Have 
g*s- also on hand a large stock 
of best French Bandsaw 
Blades. 




NOR WALK IRON WORKS, 

SOLE PROPRIETORS and Makers of the 
Norwalk E igjne and Ear le Steam Pump, Stationa- 
ry and Portib (Engines, Direct Acting and Balance 
Wheel Stcaa Pimps, Air itnd Vacuum Pumps. 

Salesroom, 133 Center street, New York. 



The New Wilson Under-Feed. 

THE BEST & CHEAPEST 
FIRST CLASS SHUTTLE 
SEWING MACHINE 
IN THE WORLD. 
."Warranted for fiveyear s, 
| Mand the warranty ind; m- 
I Unified by a capital of half 
I 3 a million of dollars. 
, gAGENTS WANTED 
flin unoccupied territory. 
,For particulars address 

' Wilson SBwlngMaculne Co. 

Jo Cleveland, 0.; St. Louis, 
fSMo.; Providence, R. 1, ; 
^Philadelphia, Pa.; Bos. 
ton, Mass. ; Pittsburg.Pa. 
Louisville, Ky.; Cincinnati, 0.; Indianapolis, Ind.; 
Memphis.Tenn.; Chicago, 111.; Milwaukee, Wis.; 
Toledo, 0.; Albany, N.Y.; St. Paul, Minn.; Rich. 
mond.Va.; Montgomery, Ala.; New Orleans, La.; 
Galveston & Houston, Tex.; San Francisco, Cal.; Of 
No. 707 BROADWAY, NEW YORK 




P. BLATSDELL & Co. 
M 



ANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson st., Worcester, Mass. 




THE AMES IRON 

WORKS. -Portable En- 
gines, 3 to 40 H.P.j Circu- 

i nr Saw Mills, Vertical and 
Horizontal StationarvEn- 
gines and Boilers, Hoist- 
ing Engines, Burr Mills, 
Wood and Iron Working 
Tools. Send for valuable 
information to 
EDW'D F. HAMPSON, 
38Cortlandt st., 

New York. 



MACHINISTS 

Illustrated Catalogue and Price List of all kinds of small 
Tools and Materials sent free to any address. GOODNOW 
& WiGHTMAN, 23Cornhill.Boston, Mass. 



THE ONLY Machine that will mortise and 
bore house or car blinds successfully, in all kinds of 
stock, for fixed or rolling slats, making 50 mortises, or 140 
round holes per minute, leaving the mortises free of 
chips. MARTIN BUCK, Agent, Lebanon, NJI^ 

DAVIS? PATENT 

RECORDING 

PRESSURE GAUGES. 

THEoNLYinstruments that record the TIME 
of variations in pressure. Send for Circulars to 
D. I\ DAVIS, 41 Cortlandt st. , New York. 

CIRCULAR SAW MILLS, 

TIMBER MILLS, HAYS & NEWMAN'S 
PATENT DOUBLE PARALLEL EDGEF.S, FOS- 
TER'S PATENT LOG AND TIMBER CANTING MA- 
CHINES, and Saw Mill Machinery generally, manufac- 
tured by the "Washington Mowing Machine Company. 
Address LuKOY llOWRY, Atrent, Sandy Hill, 

«. : -I.V • .... V 'i 
Send for illustrated Circulars and Price Lists. 



Niagara Steam Pump, 

CHAS. B. HARDICK, 

Adams st. , Brooklyn, N. Y. 



EDSON'S 
"RECORDING 

STEAM GAUGES." 

Manufactured and sold bv the 

RECORDING STEAM GAUGE CO., 91 Liberty St., N.Y. 



THE CELEBRATED 

Cold-rolled Shafting. 

Tf^HIS Shafting is in every particular superior 
J to anv turned Shafting ever made. It is the most 
ECONOMICAL SHAFTING to buy, being so very much 
stronger than turned Shafting. Less diameter answers 
every purpose, causing agreat saving in coupling, pul- 
leys and hangers. It is perfectly round, and made to 
Whitworth Gage. All who give it a trial continue to use 
it. exclusively. We have it m large quantities. Call and 
examine it, or send for price list. 
Address GEORGE PLACE & CO., 

126 and 128 Chambers st.. New York. 



N. Y. Machinery Depot. 

(^ EOBGE PLACE & CO., Manufacturers and 
~JT Dealers in Wood and Iron Working Machinery, ot 
every description, Stationary and Portable Engines and 
Boilers, Leather and Rubber Belting, and all articles 
needful in Machine or Railroad Repair Shops. 12G and 
128 Chamber st. . New York. 



Sturtevant Blotvers. 

THESE are in every particular the best and 
most perfect Blower ever made. A full assortment 
of every size on hand, ready to deliver. 
Address GEORGE PLACE & CO., 

126 and 128 Chamber st.. New York. 



I> ICHARDSON, MERIAM & CO., 
IV Manufacturers ot the latest improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash, 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines t 8aW Mills Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Ripsaw Ma- 
chines. Spoke and Wood Turning Lathes, and Various 
other kinds of Wood-working Machinery. Catalogues 
and price lists pent on application. Mftnufaftnrv, Wor- 
cebtcr.MabS. Warehouse, 107 Liberty si. New York. IT 1 



ArPTO' SAFETY HOISTING 

U X 1& Machinery. 

OTIS, BROS, & CO. 

No. 348 BROADWAY. NEW YORK. 



PTTMPC —For Description, Price 
X LJ i-'X JT U • Lists etc., of the Best Centrifu- 
gal Pump ever invented, with Overwhelming Testimony 
in its favor, send for new illustrated pamphlet (40 pp.) to 
Messrs. IIEALD. SISCO & CO. Baldwinsville. N. Y. 



L| WROUGHT 
-_ „ - IRON 

Beams &G/RDERS 



rpHE Union Iron Mills, Pittsburgh, Pa. The 
JL attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode, of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co., Union I ron M ills, Pittsburgh, Pa 

VrACHiNISTS' TOOLS, at greatly reduced 
lYJL prices. Also, some Woodworth Planers and Sec 
ond- hand Tools. 97toll3R.R. ave., Newark, N.J. 

E. & R. J. GOULD, successors to Gould Mae-nine Co 
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INCINNATI BRASS WORKS. — Engi- 

^ J neers and Steam Fitters' Brass Work, Best Quail tv 

atvery Low Prices. F. JAJNKENHEIMER.Prop'r. " 

&o i^J7K TO $250 PER MONTH, every- 
! ', fin I t) where, male and female, to introduce the 
~ GENUINE IMPROVED COMMON-SENSE FAMI- 
LY SEWING MACHINE. This Machine will stitch, 
hem, fell, tuck, quilt, cord, bind.braid andembroider 
in a most superior manner. Price, only$15. Fully 
licensed and warranted for five years. We will pay 
$1,000 for any machine that will sew a stronger, 
more beautiful, or more elastic seam than ours. It 
makes the "Elastic Lock Stitch." Every second 
stitch can be cut, and still the clothcannot be pulled 
apart without tearing it. We pay Agents from $75 
to $250 per month and expenses, or a commission 
from which that amount can be made. Address 

SECOMB * CO., 
Boston, Mass. ; Pittsburgh, Pa. ; St. Louis, Mo. 
Chicago, 111. 



BURDON IRON WORKS.— Manufacturers 
of Pumping Engines tor Water Works, High & Low 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hvdraulio 
Presses, Machinery In general. HUBBAKD & WHITTA- 
KER, 10 Front st., Brooklyn. 



MACHINERY,! 



NEW andJd-HlND,.- 

Send for Circular. Chas. PLACE 

CO. , 60 Vesey st. , New York. 



Agents! Head This! 

WE WILL PAY AGENTS A SALARY OP 
$30 per week and expenses, or allow a large 
commission, to sell our new and wonderful inventions. 
Address M. WAGNKR & CO., Marshall, M ich. 

WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. Nos. 24 and 
3i Central, corner Union St., Worcester, Mass. 

WITHEKBY RDGG, & RICHARDSON. 



Tanite Emery Wheels 

\ ND GRINDING MACHINES. 
Jr\. S. A. WOODS, Meneral Agent. 

Machinery Depot, 91 Liberty st. , New York. 



dtOf AA MONTH easily made with Stencil 
fO^tjVJ andKev-CheckDies. Secure Circular and 
Samples, fbee. S. M. SPENCER, Brattleboro, Vt. 



ALLCOTT'S LATHES, for Broom, Hoe, and 
Rake Handles, lor sale by 

L. W. POND, 98 Liberty St. New York. 



THOMSON'S PATENT 

ROAD STEAMER. 

THE only locomotive that will haul heavily 
loaded trains on ordinary American roads. Saves 50 
per cent over horses, and does not injure the roads. Also 
adapted for plowing by direct traction. 

Can be seen in operation near New York. Open for 
competition with any other Road Engine. 

For full particulars, address the Sole Manufacturer n 
America, D. D. WILLIAMSON, 
P. O. Box 1809, or 32 Broadwa y, New York city. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, aa the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston^llass. 
N. B.— This detector is covered bvtwo U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



i 



ANTED— AGENTS, $20 PER DAY, TO 

sell the celebrated HOME SHUTTLE SEWING 
MACHINE. Has the under-feed, makes the "lock 
stitch" alike on both Bides, and is fully licensed. 
The best and cheapest Family Sewing Machine 
in the market. Address 

JOHNSON, CLARK & CO. , 
Boston, Mass. ; Pittsburgh, Pa. ; Chicago, 111. or 
St. Louis, Mo. 



S^rrv A MONTH! EMPLOYMENT 
1«)\J EXTRA INDUCEMENTS! 
A premium Horse and Wagon for Agents. We desire 
to employ agents for a term of seven years, to sell the 
Buckeye $20.00 Shuttle Sewing Machine. It makes a 
stitch alike on both sides, and is the best low-priced 
licensed machine in the world. W. A. HENDERSON & 
CO. , Cleveland. Ohio, or St. Louis. Mo. 

L& J.W.FEUCHTWANGER,55 Cedar st., 
• New York, Chemists, Importing and Manufactur- 
ing. Sillicates of Soda and Potash, Soluble Glass in all 
forms, Steel and Glass Makers', Potters' and Enamelers* 
Materials, Pure Metallic Oxides and Metals, Hydrofluoric 
Acid. All artciles of the best quality, and orders prompt- 
ly attended to. Publishers of Treatises on "Soluble 
Glass," " Gems," and " Fermented Liquors." 



PORTABLE STEAM ENGINES, COMBIN 
ingthe maximum of efllciency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO Xawrence, Mass. 
4fi. Cortlandt st. New York. 



fi IRCULAR SAW MILLS, PLANERS 
\J POWDER KEG MACHINERY, etc., made by 

S. HEALD & SONS, Barre, Mass. 



THE SELF-SELLING SURFACE AND 
CLAPBOARD PLANING MACHINE. -In addition 
to improvements on Woodworth Surface Planer fsce cut 
in Scientific American, No. 16, p. 246, Oct. 15, 1870), we 
now offer to the public the greatest improvement of the 
age. The machine is now so arranged that it can* .be 
changed in ten minutes, so as to plane Clapboards as well 
as any machine especially made for that purpose. The 
advantage is apparent; it saves the room and expense of 
one machine. All who think four or five hundred dol- 
lars is worth saving, call and examine our machine. 
When known, it will sell itself. 

NEW ENGLAND MACHINE CO., Fitchburgh, Mass. 
_ by J. L. Perkikb. 

A DAY, with Stencil Tools. Samples 
free. Address A. E. GRAHAM, Springfield. Vt. 

MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery, Models for the Patent Office, 
built to order by HOLSKE MACHINE CO. , Nos. 528, 530, 
and 532 Water st. , near Jefferson. Refer to Scientific) 
AM F,RiCANofllce. 14 tr 

HAND SAW MILL.— Do work of 3 men. 
Rip 3-inch lumber with ease. Thousands in use. 
Agfcints wanted everywhere. WM. H. HOAG, 

33 Cortlandt st, , New York. 
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Advertisements will be admitted on thispage at the rate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, as the letter •-vr •ess. 



Burglars at Work. 

HERRING'S SAFE STOPS THEM. 

45 South St., NEwYoRK,July5,1871. 
Messrs. Hebbing, Farrel & Sherman, 
No. 251 Broadway : 
Gentlemen":— On 'Saturdav night week, our offices 
were entered by burglars. In the outer office, we nave 
a fire proof safe (not burglar proof) for our books.which 
was the first attacked, and easily broken open. In this 
waB found th e key of the safe int he inner office, with which 
the door was unlocked and opened. This safe we pur- 
chased of you a few years since, and within it one of 
your burglar proof chests, which latter, from its appear- 
ance—the combination dial and moldings broken on, cer- 
tain sledgehammer bruises about it, and awedge broken 
off in the joint of the door— it would seem much dexter- 
ous effort had been made to break it open. But, we are 
gratified to say, the effort was not successful; the door 
was not forced, nor was the machinery of the lock In- 
jured. Very respectfully, J. H. BROWER & CO. 

Herring's New Patent Champion 

Bankers 9 Safes. 

Patent high and low Steel-welded, combined with Patent 

Franklinite. 

Proof against the blowpipe as well as the drill. 

With Patent Hinged Tongue and Grooved Door, 

and Patent Rubber-packed Flange. 

Proof against wedges, nitro- glycerin, and gunpowder. 

Herring, Farrel & Sherman, 

251 Broadway, cor. Murray St., New York. 
FARREL, HERRING & CO., Philadelphia. 
HERRING & CO., Chicago. 
HERRING, FARREL & SHERMAN, New Orleans. 




Vertical & Horizontal 

w CORN MILLS. 

W ISO-inch grinds 30 bus. per hour, 
and20-in. 15. Price $280 and $140. 
EDWARD HARRISON, 
New Haven, Conn. 



BEST PORTLAND CEMENT, for manu 
facturing artificial stone. 

L. JAFFE, 1193 Broadway. 



A. S. CAMERON & CO., 

ENGINEERS, 

Works, foot of East 23* 
street, New York city. 

Stear Tumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 




Pratt's Astral Oil. 

First Premium and Diploma 

at American Institute Fair ,1809 and 
1870, for SAFEST and BEST 
ILLUMINATING OIL. Oil House 
of CHAS. PRATT, N. V. 
Established 1770. 



SAFES 



MABVIN&CO.'S 

ARE THE 

I B E & T. 

1 265" BUOADWAr, 



E 



CEMENTS. 

NGLISH, Portland, and Roman Cement, for 
sale by LAWRENCE & EDMANDS, 314 Pearl st.,N.Y. 



Prom 4to 500 horse power 
including CorlisB Engines, Slide 
Valve Stationary Engines, Por- 
able Engines, etc. Also, Circu- 
lar Saw Mills, Shafting, Pulleys, 
etc. Wheat and Corn Mills, Cir- 
cular Saws, etc. 

Send or Price List. 
WOOD <fc MANN 
Steam Engine Company 

WORKS-UTICA, N.Y. 

Principal, office— 42 Oortlandt St., New York. 



STI5M 



t?oiieb?> 



UNION 



Spoke Works. 

SPOKES, RIMS, AND PLOW HANDLES. 
All goods warranted seasoned, and of the best 
quality. JOHN G. DAVIS & SON, 

Southwest cor. of Leonard and Otter sts., Philadelphia. 



JAMES W. aUEEN & CO., 

924 Chestnut St., Philadelphia ; 

535 Broadway, New York. 

Opticians, Mathematical and Philosophical 
Instrument Makers, and Importers. 
Spectacles, Microscopes, Opera Glasses, Drawing- In- 
struments, Transits, Levels,! ape Measures, Thermome- 
ters, BarometerB, Magic Lanterns, etc. , etc. 
Manuals, as f ollows, sent for 10 cents each : 

Part 1st, Mathematical Instruments 155 pages. 

2d, Optical Instruments 100 ' r 

" 3d, Magic Lanterns and Stereopticons... 88 " 
4th, Philosophical Instruments 66 " 




IRON STEAMSHIP BUILDERS. 

1AFIE & LEVY, 

PENN WORKS, 

MARINE *£GINE &h B a O, A ER S , A"C 



mm 
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SELTZER 




CURES 

Costiveness. 

RELIEVES 

Headache, 

AIDS 

Digestion. 

Sold by all Druggists. 



RUMPFF & LUTZ, 

IMPORTERS and Manufacturers of Aniline 
Colors and Dyestuffs, ColorB for Paperhangers and 
Stainers. Reliable recipes for Dyeing and Printing on 
6ilk, Wool, and Cotton* All new improvements in the 
art ot Dyeing, andnew ColorB are transmitted to us by 
our friends in Europe, as soon as they appear. 

42 Beaver street. New York. 
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EO. W. READ & CO., 

MANUFACTURERS A»D IMPORTERS, 



3 
FANCY WOODS & BOARDS, 

Havein storettaeflnest assortmenteverseen, particularly 

FRENCH VFNEERS, HUNGARIAN ASH, ETC., 

to which they ii . He the particular attention of the trade. 

Send for catalogue and price list. ______ „_- 

For SALE, one of the best and largest VENEER CUT- 
TING MACHINES in the country. 

iro and 172 Centre St., New York. 
Factory, 186 to _V Lewis st. ^^^_^ 



i__£____2c. Union Stone Co., 

..____ patentees and Manufacturers of 

t ABTIVICIAL STONE & 
i E9IEUT WHEELS, 

I and Artificial Stone and Emery wheel 
Machinery and Tools. StDd for circu- 
lar. 33 Pe-BbertoB Square* 

BOSTON, MASS. 




TODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Flax, Hemp, Tow Bagging 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors always on hand. Also Agents for theNew Haven Man- 
ufacturing Co.'s Machinists* Tools. CF~ "We invite espe 
cial attention to our new, mnrovedjPt i tfttte Steam En- 
gines. Warerooms, 10 Barclays..; works, Paterson, N.J. 

Patent Vertical Portable Engine. 

Our guarantee is — more 
steam, less fuel, stronger in run- 
ning, safer to run, less friction, 
and more durable, than any Old 
Style Portable, with Engine on 
Boiler, of same dimensions. Our 
Saw Mills are strong and well 
made— Lever Head Blocks, with 
Patent Roller set; quick setting, 
and correct wu_„ sawing. Stationary Engines and Boil- 
ers. Address GRIFFITH & WEDGE, Zanesville, Ohio. 




STEEL CASTINGS 

TO PATTERN ; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

14 N orth 5th St., Phila. ; 42 Cliff St.. New York. 



PATENT 
OLD ROLLED 
SHAFTING. 



lny iMCii Uiitb bul~ DJian.iiig UU8 (D pUi' o.iiL ga.uu 

strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers, of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc.. 
ot the most approved styles. Price Lists mailed on ap- 
plication to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa, 

&T Stocks oi this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLA(_&__ CO.. 128 Chambers street, N. T. 

BEST DAMPER REGULATOR 
forSteam Boiler. Send for Circulars, 
led. MI/BRILL & EEIZER, Baltimore, Md.- 
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WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

MA.TUFACTPRER8, TRENTON, N. J. 

FOR Inclined Planes, StandingShip Rigging, 
Bridges, Ferries, Stays, or GuyB on Derricks &£3ranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds ior Mines and Elevators. Apply for 
circular, giving price and other information. Send for 

Fiamphleton Transmission of Power by Wire Ropes. A 
arge stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 



WATER-PROOF 

BUILDING PAPER 

(No Tar), for Roofing, Sheathing, Ceilings, Oil-cloths, 
Shoe Stiff enings, Tags, Trunks, Cartridges, Blasting, 
Pass-book Covers, Grain and Flour Bins, etc., for sale by 
J. HUNTER, Jr., 
Paper Warehouse, 59 Duane st. New York. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
ord er, by J. F. WERNER 62 Cent er st. N.Y 

Dussauce's Great Work on Vinegar. 

NOW READY.— A General Treatise on the 
Manufacture of Vinegar ; Theoretical and Practi- 
cal, comprising the Chemical principles involved in the 
preparation ot Acetic Acid and its derivatives, and the 
practical details of the various methods of preparing 
Vinegar by the Slow and Quick Processes, with AlcohoL 
Wine, Grain. Malt, Cider, Molasses, Beets, etc. , as well 
as the fabrication of Pyroligneous Acid, Wood Vinegar, 
etc., etc., together with their applications, and a Trea- 
tise on Acetometry. By H. Dussauce, Chemist. "With 
Illustrations. 8vo. 392 pages'. Pi ice, $5.00. 



Harrison Safety Boiler. 

Has been in practical use for more than ten years. 
25,000 HORSE POWER IN USE. 

INTERNATIONAL MEDAL, LONDON, 1862. 

AMERICAN INSTITUTE MEDAL, 1869. 

SEND FOR CIRCULARS TO 

HARRISON BOILER WORKS, Philadelphia, Pa 





WESTON'S PATENT DIFFERENTIAL 

PULLEY BLOCKS, 

75,000 IN USE. 
Address 

Harrison Boiler Works, 

PHILADELPHIA, 
Or, JOHN A. COLEMAN, Agent, 

110 Broadway, New York, or 139 Fbdebal St. , BoBton, Mass. 



L. L. SMITH & CO., 

Nickel Platers, 

6 HOWARD ST., New York, 

Between Elm and Centre. 



BUILDERS 



and all who contemplate 
building, supplied with descrip- 

l„c uuuu.1 «» " village Builder" free. AddressA. J. 

BICKNELL & CO. , Publishers, 2 7 Warre n St., New Yo rk. 

American Saw Co., Manufacturers of 




And Pertorated Circular and i_ong Saws. Also Solid 
Saws oi all kinds. No. I Ferry St., eor. Gold street. 
New York. Branch Office for Faciflc Coast, No. 606 
Front street. San Francisco.Cal. 



T^OR SALE.— One new Boring Mill, with 
i? counter shaft and hangers: tab le swings 48 inches. 
Inquire of A. H. MANCHE STEB, Jr. , 

Prov. Brass Foundery, Providence, E.I. 



ATHE CHUCKS— HORTON'S PATENT 

J from 4 to 36 inches. Also for car wheelB. AddreBB 
E. HORTON & SON. Windsor Locks Conn. 



Canadian Inventors, 

Under the new Patent Law, can obtain patents on the 
same terms as citizens. 
For full particulars address 

MUNN «fc CO., 
37 Park Row, New York, 



Duplais on Alcoholic Liquors. 

A Treatise on the Manufacture and Distillation of Al- 
coholic Liquors. From the French of M. M. Duplais. 
Illustrated by 14 folding plates and several wood engrav- 
ings. 743 pages. 8vo. $10.00. 

This Treatise iB the most extensive and the best ever 
published in the English language. 

The above, or any of my Books, Bent by mail, free of 
postage, at publication prices. 

My new, enlarged, and revised Catalogue of Practi- 
cal and Scientific Books, 94 pages, 8vo., sent free of 
poBtage to any addresB. 

HENRY CAREY BAIRD, 
Industrial Publisher, 406 Walnut st., 
Philadelphia. 



- SCHLENKER' S PATENT V 

BOLT'CUtfER, 

New Invention. Address. 
Howard Iron Works. Buffalo.N.Y.! 



THE 



Allen Undine Works. 



THE ALLEN ENGINE. 



Fourth avunue and 130th ana lolst sib. 
Manufacturers o 



New York city 



Porter's Governor, 
The Allen Boiler, and 

Standard Straight Edges, Surface Plates, and 
Angle Plates. 

Four first premiums were awarded to us at the Fair of 
the American Institute, 1870. 
Send for our illustrated circular. 



UILD1NG PAPER 

OF THREE GRADES. 

TARRED SHEATHING, 

I For outBide ot Studding, under Clapboards. 
1 A non-conductor of cold, heat, and dampness. 
f PREPARED PLASTERING BOA RD, 

a cheap and perfect substitute for lat and 

plaster; makes a smooth, warm, and substan- 

, tial w .1, at less than half the usual coBt. 

DOUBLE THICK. ROOFING 

I and Quartz Cement, make a good water and 

I lire-proof roof, for less than $3.50 per square. 

Sample and Circulars Bent free, by 

ROCK RIVER PAPER CO., 

Chicago; or 
B. E. HALE, 

22 & 24 Frankfort street, N. Y. 



J3T" T. V. Carpenter, Advertising Agent. Address 
hereafter, Box 773, New York city. 



Swain Turbine. 

"Our Low-Water Wheel from this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry Beason, than any whee 1 
ever invented. Gave the best results, in every respect, at 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams andTa- 
Dies of Power, address 

THE SWAIN TURBINE CO., 

North Chelmsford, mass. 



L.W.Pond — New Tools. 

EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes 
Vertical Boring Mills, ten feet swing, and under 
Milling Machines, Gear and Bolt Cutters ; Hand Punches 
and shears for Iron. 

Ofl ce and Warerooms, 98 Liberty st. , New York ; Works 
at Worcester, Mass. 

A. C. STEBBINS New York Agent. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES,' tor Brass andiron Work, Saw Mills, and 
EdgeTools". Northamoton Emery Wheel Co. Leeds.Mass. 



#*B 



(loiviiS Outs, 'iSuriits, vvoiuius, untl all dis- 
J orders of the Skin. Recommended by Phvsicians. 
Sold by all Druggists, at 25 cts. JOHN F. HENliY, Sole 
Proprietor, 8 College Place, New York. 




RUSS PATENT 



$10 from 50 cts. 
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SAMPLES sent (postage paid) for Fifty 
Cents, that retail easily for Ten Dollars. 
R. L. WOLCOTT, No. 181 Chatham Square, N.Y. 



THE STILES AND PARKER PRESS CO., 
having purchased the Patents on Presses and Drops 
formerly owned by N. C. Stiles, also those of Charles 
Parker, of Meriden, are now the owners of seventeen 
P;t tents on those machines, and are the sole manufactur- 
ers of both the Stiles and Fowler Presses, and of the Stiles 
and Hotchkiss Drops. Middletown, Conn. 



HOW, WHEN, ail WHERE 

TO 

ADVERTISE. 

SEE THE ADVERTISER'S GAZETTE, 

BOOK OF ONE HUNDRED PAGES, 

Issued Quarterly (new edi'ion just out), contains Lists 
of all the best Newspapees, Daily, Weekly, Religious, 
Agricultural, Local, and Political; also, magazines, 
and all Periodicals devoted to class interests; also, esti- 
mates showings 

COST OF ADVERTISING, 

and hints, incidents, and instructions gathered from the 

Experience of Successful Advertisers. 

Mailed to any address FOR 25 CENTS. 

Address 

GEO. P. ROWELL & CO., 

Advert isinir Agents, Publishers, and Dealers 

in All Kinds of Printers' Materials. 

NO. 41 PARK ROW, NEW YORK. 



MONITOR MOLDING MACHINE, 

made: by 

R. BALL & CO., Worcester, Mass. 

Manufacturers of the latest Improved Wood- working 
Machinery for Planing Mills, Car Shops, Agricultural 
Implements, Furniture, sash, Blind, and Door Factories 
etc. , etc. Send for Illustrated Catalogue and Price List. 
RICHARD BALL. E. P. HALSTED. 



LeCOUNT S PATENT 

Latbe D ogs & Clamps, 

Of both Iron and Steel. 
l_eCount*8 Patent 
EXPANDING MANDREL. 
For use in the Lathe. 
Send for latest Circular. 
C. Wi LeCOUNT, 
South Norwalk, Conn. 





THE WOODWARD STEAM-PUMP MAN- 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam, Water, and GaB Fittings of all kinds. Also 
DealerB in Wrought-iron Pipe, Boiler Tubes, etc. Hotels 
Churches, Factories, & Public BuildingB heated by Steam, 
Low Pressure. Woodward Building, 76 and 78 Center St., 
cor. of Worth st. (formerly of77 Beekmanst., N. Y. All 
parties are heieby cautioned against infringing the Pat. 
Right of the above Pump. G. M. WOODWARD, Pres't. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO New Haven Conn. 



Portable & Stationary 

Steam Engines 

AND HOISTING ENGINES. A good ar 
ticle at low prices. Every machine warranted 
Send for descriptive Price List. 

H. B. BIGEL.OW & CO., 

New Haven. Conn. 

THE 

Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Fa. 



AS. & J. GEAR & CO., Boston, furnish 
• every description of Wood and Iron Working 
Machinery and SuDplies. The best in use, regardless oi 
naker at lowest possible rates. 
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